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New Building Material 


HARRIS 


Perfection 
Ready Built 
Portable 
Cottage 


This illustrates our 
0. 382, size overall 
12 ft. by 4 ft. Two 
rooms, each 12 ft. 
8 ft. Porch 6 ft. b 
12ft. Heightof ceil- 
8ft.lin. Height 
over all 13 ft. Built 
of first-class mater- 
ial throughout. Con- 
struction solid as a 
rock: Equal and better than standard, permanent construction, 
Aman and boy can easily put it up in a day—take it down any time, 
Only monkey wrench and screw driver required. Wind-proof; weather- 
proof; fool-proof. Painted. rs and windows all in; All hardware 


and roofing already attached, 3-ply 10-year 

aranteed roofing. Plenty of windows. Care- 
fully packed and crated for shipment. Safe 
delivery guaranteed. Made right hereat our 
Chicago Plant. Our prices” are the lowest 


by from 304% to 50%. 


Prices 


$89 


Buys This 
Ready Built 


Don’t buy a flim- 
sy constructed 
garage, that has 
the appearance 
of being a‘*make 
shift” affair. Buy 
one of our, Har- 
ris Ready-Built Sectional, or Portable Garages, which has all the 
appearance of solidity and looks like the reai permanent article. No 
difference in the construction of it and that of one built directly to 
your order, Remember our all wood constructed Portable Garage is 
twice as permanent as any other kind of portable that you can buy. 
This is our No. 389, size 12 ft. by 12 ft., price $89.00. 
4 windows, 1 pair of lores doors, size BE each door 4x8 ft., painted 
two coats oil paint. All hardware and roofing already attached, 
Non-sagging ors. Solid, substantial construction throughout, 


Also furnished in our No. 382A, same as above containing tworooms, 
size of rooms 12 x 12 ft. $210. Deli Prices on Application. 


$10,000 Book of Plans FREE 


A truly facet book given away Free. One hundred pages of modern, up-to-date 
designs. Free to all parts ofthe United States. Other points upon receipt of 25c. 

These are four designs taken from our wonderful Book of Plans, which you may 
have FREE forthe asking. The price covers all material necessary to complete these 
designs in all brand new stock. Standard size, grades, quality and construction, and 


covers everything necessary except the Plumbing, Heat- 
ing, Masonry Material and Paint. We have hundreds of 
testimonials from past customers. 

No one else in all the world can make such low prices 
on new Building Material. Our reputation as cash buy- 
ers places at our command, first—every bargain worth 
having. We are satisfied with one small profit—let the. 
in-between profits remain in your pocket—means an 
immense saving. 


Other sizes as follows: 12 ft. by 14 ft. $98; 12{t. by 16ft. $110; 
12 ft. by 18 ft. $120; 12 ft. by 20 ft. $130. 


Design No. 117 


Six Rooms and 
70 Bath. A Mod- 
ern Bungalow, 


Excellent Interior. Size,39 
feet, 6 inches by 27 feet. 


We not only save you from 
25% to 50% on your complete 
building, but we give you all 
the assistance you need for 
its proper and economical 
construction, free of charge 
—Blue Print Plans, prepared 
by expert Architects, Speci- 
fications and Material Lists, 
together with any other in- 
formation you may need. 

Compare our offer and be 
Satisfied that none can com- 
pete with our price orequal 
our price. 


Design No. 50 


Eight Rooms 
$908 and Bath, very 
attractive Ex- 


terior; Five Closets, Airy 
Balcony: Cfize 28 ft. by 28 ft. 


Our Guarantee 
YOUR Protection 


Our guaranteed proposition to 
you is to furnish the material as 


Design No. 53 


Seven Rooms,| specifiedin the Material List in 

7 Bath. Large]! all brandnew stock, of thegrade, 
Living and| 8izes, style, quality and catalog 

‘ain Bedroom. Modern in number mentioned, in quantities 


sufficient to complete the design 


every respect. Size 27 x 36 ft. strictly according to the plans, 


We also guarantee prom pt ship- 


ment of order. All material loaded in one car from our plant here, 
Our Paid-Up Capital Stock, $2,000,000 


$ Bring Complete $50 Set Blue 
Prints and Specifications for 
any of these Beautiful Hom 


and Warm Air. 


Design No. 55 


$74 Six Rooms and 


bath, all rooms 
roomy. Size 22 ft. by 31 ft. 


convenient and 


Dept. BAZ 


eal Heating Plants 
Steam, Hot Water 


CHICAGO HOUSE WRECKING CO., 


Let Dept. BA7 Chicago, III. 


us estimate on your . 


Plumbing Material 
Write for prices 
on our complete 
bathroom outfit. 
We guarantee a 
saving of 30% to 504. § Address 


Chicago House Wrecking Co. 
Chicago, 


I am interested in..... 


Send me your FREE Book of Plans. 


Ready-Built, Portable 
Houses and Garages 
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Measuring the, pitch of a propeller; scene at Navy Trade School. 


| Good Pay and Clear Pay 


Do You Know These Facts 
About the Men Who Work 
At Trades in the Navy: 


O you know that skilled men of more than 50 different trades 
are required in the U.S. Navy to run the great ships and care 
for their machinery > 

Do you know that every one of these thousands of men is paid 
well and gets certain advantages which no position in civil life 
could give him? 

Do you know that these men have practically all their living = 
expenses paid—even free medical attendance if necessary? That = 
they are promoted regularly and are never “laid off”? 

Do you know that they live a healthy, open-air life, such as nofac- 
tory or shop job could afford them; that they go from place to place 
and see something of the world, without its costing them for travel? = 

If you are over 17 and know something about one of the trades = 
listed below, or similar ones—either by actual experience or by = 
natural inclination—investigate. Write us for a free booklet that 
explains fully about Navy trades and Navy life. If you put it off, = 
you'll forget. So send us a post card for the book today. Address: = 
Bureau of Navigation, Box 69, Navy Dept., Washington, D. C. = 


A FEW OF THE NAVY'S DIFFERENT TRADES: 
een Nurse Boiler Maker 


| UNITED STATES NAVY | : 


Please Mention Popular Mechanics 
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LZ THe WOOD ETERNAL . 
IS A $1000. ROOM CYPRESS COTTAGE 
ABOUT RIGHT? WELL, HERE IT Is! 


And a joy and a blessing it will be to anyone with a little plot of earth to put it on 
TO ALL_ PEOPLE 


FULL PLANS & SPECIFICATIONS FREE ‘homes 


Ample for any competent carpenter to build from. Above estimate of cost is a fair average figure the country over, 


WRITE RIGHT NOW for VOL. 32, of the CYPRESS POCKET LIBRARY 


Think now— Also ask for Vol. 1 with U. S. Gov’t 


Learn 
‘ do better report on Cypress, and full list 
- of these 35 invaluable text books. 


Remember —We recommend Cypress Lumber only where it is your ome best buy 
ALLROUND HELPS DEPARTMENT” help YOU. Our entire resources are at your service. 


Let our “ 
SOUTHERN CYPRESS MANUFACTURERS’ ASSN., 


; 1219 HIBERNIA BANK BUILDING, NEW ORLEANS, LA 


INSIST ON CYPRESS at YOUR LOCAL DEALER'S. IF HE HASN’T IT, LET US KNOW QUICK. 
Please Mention Popular Mechanics 


4 POPULAR MECHANICS ADVERTISING SECTION 
CYPRESS defies decay You Save repair bills. 
| { | W 
| 
| 


Popular Mechanics Magazine 


318 W. Washington Street, Chicago, U.S. A. 
EDITED BY H. H. WINDSOR 


ISSUED MONTHLY SUBSCRIPTION: SINGLE COPY, 15 CENTS 
In United States, and its possessions, Cuba and Mexico, per year, postpaid - - - - $1.50 
To all other countries in the Postal Union - - = - - - 2,00 


All subscriptions are discontinued at expiration. Please examine the date printed on your wrapper. 
Entered as Second Class Matter Sept. 15, 1903, at the Postoffice at Chicago, Illinois, under Act of March 3rd, 1879. 
Published monthly by POPULAR MECHANICS CO. Copyrighted 1913, by H. H. WiInpDsoR. 


The attention of prospective advertisers is called to the policy of this magazine in accordance with which 


the publisher waives all claim for payment of any advertisement appearing in any issue where the 
number of copies actually printed and circulated is less than the number printed on the front cover page. 
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ERAL ELECTRIC COMPANY | 


Sales Offices in all Large Cities Largest Electrical Manufacturer in the World Agencies Bwormhere 


POPULAR MECHANICS ADVERTISING SECTION 


Breezes 


—A pleasant, cool-sounding word that 
makes one think of skies and hills. 


Breezes themselves may be hunted in an auto, 
or climbed for in high places, but how wonder- 
fully comforting the invention that carries the 
breezes into the sultry office or home —to be 
enjoyed without effort, at the turn of a switch! 


This is the delightful modern magic wrought 
by Electricity—a quick magic at a trivial cost 
you who turn the switch, but attained in today’s 
perfection only by long labors of research and 

elopment. 


Twenty years of ience are behind the 
G-E ELECTRIC FAN, the most popular, the 
most widely-sold electric fan in the world. Its 
oscillating motion, silently stirring the currents of 
air most effectively and acrceably—in a way to 
most nearly approximate the brecze-flow of 
nature—is only one of many practical features 
that make it invaluable in the warm season. 


And its Economy is suggested by the fact that, depending 
on the size, it can be run from three to four hours for one cent 
—and by the fact also that the beautiful balance of the mechan- 
ism, which avoids noise, likewise avoids the wear and tear of 
vibration —thus assuring a long lifetime of service. Look always 
for the fan showing the G-E trade mark on its face—at your 
lighting company’s or the nearest electrical dealer's, 


The Guarantee of 
\ Excellence on 


Goods Electrical 


Please Mention Popular Mechanics 
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WOULD YOU GIVE 
S12 to LEARN 
theAUTO TRADE 


AS CHAUFFEUR OR MECHANICIAN 7? 


Then READ Carefully 


Before taking your course I was working 
in a factory at another trade. I am aon 
repairing autos, as per your 7 
ment Plan, and have more work than 1 5 
attend to. I mace $10 for 8 hours’ work # 
yesterday. Thanking you for helping me with zZ 
your course and employment plan, lam, Yours = 
truly, JOHN L. BORK, 973 Liberty St., Toledo, O. 5 
Have just overhauled a car with great success. ‘a 
People told mea person could not learn by mail, and = 
I will admit that it did have me gvessing when I 
read _your ad, but am now conviaced. The Work- 
ing Models and the Charts, etc., make it easier -~ 
to your system than any other way.— © 
E. A. TUCKER, Charlotte, Mich. 


If we PROVE to you that we have! 


started hun of others into the? 
repair business and as chauffeurs—who had no ¢ 3 
previous experience and who knew no more 
about an auto than you do right now —will yous 
enroll ? — of course you would. Now the next 5 
thing for you to do is to write me pet as quick ° 
as possible and LET ME PROVE I 
wk or. 31 N. Willow St., Montclair, N. J.. 19 years old, receives $25 2 
® “fiarry J. Herbin, Jamestown, Kans., was farming, but has now doubled © 
his income repairing and selling autos. < 
Astoria ill’, became chauffeur and 
He and head of the leading garage 


And we could continue until we had filled this and several more pages. 


showi 


and 
Open a Repair Shop of ‘Som Own "ree. 
BE AN AUTO MECHANICIAN 
We can so thoroughly train you that you can open a, 
repair shop or drive a car and make many times more 
than you are making now. Don’t forget, we help you 7 
get your start with our Employment Plan, if you want it. ° 


DYKE’S NEW IDEA OF TEACHING: 
BY MAIL WITH WORKING MODELS: 


is something new. We use rea/ working models — not just one = 
but Ave. On these models you get actual practice, see the € 
actual operation and learn more } an yqu could from the auto * 
itself—it's easy and quick. You don’t have to study hard with % 
this system — we teach through the eyve—a new idea. We are the = 
originators of the system of teaching by mail ee models. We = 
also use charts — 230 of them and a 16 page manikin. Our 40 o 
instructions and RKepairman’s Instructions are simplicity = 
itself—simple as A B 


Our Employment Plan for Students; 
— represents years of work to provide something 
oe other school had, namely, a way for the graduate to fet © 

ey with auto and garage owners, to prove his ability z 

to immediately secure profitable employment. 

Dyke has been identified asa pioneer inventor, supply 2 
man, etc., with the auto industry. since its beginning. 
originated the first auto supply co. and published the first book 
on autos in America. Noother man with such experience is to- 


i 
g industry the world has ever “en 


fastes' 


tion of the auto business he has thus gained, is embodied in this 2 
Employment Plan. 


Qa WRITE TO-DAY for Details of 
Employment Plan and THIS FREE BOOK 


It is instructive and interesting—does not cost 
you a cent and places you under no obligations 
whatever—You need it for your own sake, not mine, 
Don't wait—there’s no profit in waiting— WRI 
NOW and learn how you can obtain all this train- 
ing for only $12, if you act immediately. 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING : 
Box 88, Roe Building, ST. LOUIS, MO. 


WARNING: Mr. Dyke is the Originator and Sedentee A gs applied 
for) of the Working Model System for Teaching by M. li others 
claim to give real models — have them prove it. 


a chance you may never 


Prizes Awarded 


By Popular Mechanics Magazine in 
the contest for our Young Readers 
which closed March 31st, 1913 


FIRST PRIZE $25 
Joe V, Romig Alle lentown, Pa, 
“ Amateur Mechanics’ Combination Lathe”’ 


SECOND PRIZE $15 
Edward Seija 


“How to Make a Water Motor 
THIRD PRIZE $10 
Florence Thomas . Gordon, Ont. 
“* How to Make a Mechanical Camera 
FOURTH PRIZES OF $5 EACH 
R. Bennett... . .. .-. -Pittsburgh, Pa, 
“Magic Card Trick” 
Frank Pfefferle 
“ Boy’s ‘Cyclemobile’ 


Chicago, Il. 


Wis. 


. Toronto, Can. 
4 Camp Loom ” 
Edwin Bohnen , Chicago, Ill. 
“ Recording Telegraph ll 
Henry J. Marion Pontiac, Mich. 
“Compass Time Chart” 
Charles Leonard 
“ Telephoto ‘Attachment ” 
Johnny Bauholster . Gresham, Ore. 
= Strawberry Ripener = 


St. John, N. B. 


On account of there being five more contribu- 
tions that deserved a fourth prize we have 
made an extra award for these five as follows: 


EXTRA AWARDS $5 EACH 
Mildred E. Thomas .. . Gordon, Ontario 


“* Reflecting Device for Viewing Scenery from a 
Car Window ”’ 
McKinley Wood . . «- 
Model ‘Turbine Boat 
VanceGarrison , . . . . . . . Bemidji, Minn. 
“Muskrat Trap” 


David B. Lutz St. Louis, Mo. 


“ Match-Box Holder ” 

Robert Hays . Siloam Springs, Ark. 
“ Oil Burner for a Cook Stove 

Articles also have been accepted at 

our regular rates from the following: 


HONORABLE MENTION 


John N. 7. J. D. Keiley, 
Brooklyn, N. Yonkers, N. Y. 
George F. Mace, Alen E. Andrews, 
Bellevue, lowa Fali River, Mass. 
Bennett Beaumont, Paul C. Blew, 
chicago, Ill. Mahanoy City, Pa. 


Clarence B. Hanson, 
Fitchburg, Mass. 
Wayne Nutting, Spencer Hall, 
inneapolis, Minn. Baltimore, Md. 
Jacob Landan, F. L. Matter, 
Louisville, Ky. Portland, Ore. 


Henry Meuse, Edwin N. Harnish, 


Reading, Mass. Ceylon, Can. 
A. S. Burrows, Thos. Orin Siouapein, 
New Britain, Conn. Cherryvale, Kan. 
Park Snyder, Harold Robinson, 
Ind. Suffern, N. Y. 
W. J. Langietz, Thomas Simpson, 
* Harrisburg, Pa. _ _Pawtucket, R. I. 
John G. Watt, F. E. Searl, 
Roxbury, Mass. E. Lynn, Mass. 
Carlos Harrison, Harry Hardy 
Anderson, Ind hitby, Can. 
Charles H. Roberts, E. C. Fuser, 


Calumet, Mich. 
Mrs. Harriet M.S.Kerbaugh, Wm. R. Korman, 
Allentown, Pa. 
Austin Miller, Geo. H. Pfefferle, 
Santa Barbara, Cal. Appleton, Wis. 

A. S. Roberts, Knoxville, Tenn. 
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The Tower of Babel 
is Still Standing 


O you realize that 4000 years after this most 
ID wonderful of all towers was built by the 
ancients (according to the Book of Genesis 
/ about 2400 B.C.) its seven stages still rise high 
®%-, above the plains near the site of Babylon? Until 
a few years ago it had been known as the Mound 
| of Birs Nimrud when Sir Henry Rawlinson 
4 discovered in one of the stages the inscribed 
cylinders which made the identification possible. 
Other expeditions uncovered many of the thousands 
of curiously interesting records and documents 
contained in the great work— 


The Library of 
Original Sources 


now for the first time available to the general 
public. By taking over the entire unsold 
edition from the publishers we secured 
it at an absolutely unheard of 
bargain. So now we can offer the few 
remaining sets to POPULAR MECHANICS readers 


AT LESS THAN IT 
COST TO MAKE THEM 


Send us attached coupon AT and tell u how to get the Library 
on EASY MONTHLY PAYMENTS, and mail y: k of rare documents. 
Remember there are only a limited bey so act Mail 
You assume no obligation. No salesman li call. The 
s 


THIS MARVELOUS ween: is revolutionizing modern thought. It’s turning upside down 
old notions and ideas. It es the authoritative, rock-bottom sources of our knowledge on 
ALL SUBJECTS OF ‘HU AN INTEREST from the earliest civilization down to to-day — 
the inside facts which the average person has never even heard of. 


OVER 100 RESEARCH SPECIALISTS spent 10 years gathering the contents of 
this great work. Ancient and remote and forgotten civilizations in all parts of the 
globe were uncovered, and age-buried hieroglyphics on monuments, tablets, sun- 
baked bricks and palimpsests yielded their secrets; untiring workers ransacked the 
hidden literature of every age, ancient, medizval and modern, to find the “ original 
documents” that sha: the civilization and influenced the thought and life of 
the world. Nothing like it has ever been attempted or thought of before. 
You'll be amazed at the wealth of information this unique library contains. 


DO YOU KNOW that the old Feyptians, 5000 years B. C., had a Bible 

which they called the ““ Book of the Dead Do you know that the 

yrian sacred literature gives the story of ‘the Creation? Do you 
know that books and newspapers were printed in Asia thousands of 
years before printing was invented by Gutenberg? Did YOU ever 
read Columbus’. personal log of his great voyage—filled with 
cerange happenings and ominous forebodings? Do you know 
that there occurred in Medizval England a great —_ 
protest —the first of its kind ever known? Do you know by 
what unique process Harvey demonstrated that the blood 
does not stand still in the veins, as everyone then thought? 

you know who Machiavelli was, or what world famous 
treatise he wrote? 


YOU'LL FIND THEM ALL — and thousands of others 
equally as curious and important—in The Library of Original 
Sources. Every document is in the exact words of the 
original, translated; every contribution is from the actual 
eyewitness or person who took part; every idea is in the 
words of the thinker, investigator, discoverer or inventor. 

JACK LONDON SAYS: — “It is a whole library in itself, 
I certainly never could spare these books from my shelves.” 

10 sumptuous, massive volumes, bound in rich, deep red 
Morocco ; full-page illustrations, pure silk headbands, 
printed in large, clear type on hand-made paper, gold tops 
—a triumph of the bookmaker’s art. 


docu- 
curious 
inscriptions ‘of the Ancients, 
and tell me of your easy payment 
offer. I assume no obligation, 
the book and all you send me is to 
be /ree, and no salesman is to call. 
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future. Mail th is coupon 
LaSalle Ex. Univ. a It will bring you all 


Am interested in the new profession 
— Traffic Management. Please send % 


me 


Free of all costs. - 


‘POPULAR MECHANICS ADVERTISING SECTION 


NEW JOBS 


Earn from $35 to arn 
$100 Weekly asa 


TRAFFIC 
MANAGER 


Business firms erearstass now must have men who 
are more than mere shipping clerks—men who under- 
stand freight rates and Interstate Commerce— who 
can take charge of newly created traffic departments. 

The cost of transportation is the greatest problem 
of the age. Proprietors, Sales Managers and others 
have been grappling with this new Traffic situation, 
which demands another kind of talent—men who 
know Int Cc ce —and they can pretty 
nearly — their own price. 

Mr. nder, the other day weste “SLOT 
MACHINE” on his shipping ticket. As a result of 
this error in classification company was over- 
charged $2030.41. 

The lowest legal classification, under the New 
Government F reight ye Systems, was “ Automatic 
Chance Machines.” ic Expert found the error. 
The Traffic man makes $10,000 per year, because he 
earns it. The shipping clerk wasted two years’ salary 
in 10 minutes, because he did not know any better. 

Only trained men can always be depended upon 
for lowest freight charges which affect the Profits 
and the Selling Price of goods. 

Without leaving your present 
Learn at Home postion, Gust during your 
spare time at home, a few hours a week under the direc. 
tion of practical traffic men who are right i in the business, 
you can quickly and easily masterthis new work. We train 
you to handle the daily questions and problems you would 
meet in a Traffic Office. e give you the fundamental 
principles and post you on how to file claims, check freight 
rates, read tariffs and assist the heads of the business in 
developing their business in competitive territory. 
Get ready for the new pro- 
Send for Free B fession created by the pelt mort 
United States Government Laws. Qualify yourself for a 
field not yet overcrowded, where the work is easy and 
ial, where 8s are great and where the pay is 
far above the average. ‘Any level headed man with good 
mon sense can easily master 


com 
COUPON 


et ready for 


information Free and at 
once. Send it off today, 


LaSalle 
Extension 
University 

Dept. 121 
CHICAGO 


Dept. 121, Chicago 


Traffic Book and full information 


Please Mention Popular Mechanice 


PAD 


The third The only 


generation make with 
of men are 


now wearing 


“The Boston” 


HOLDS YOUR SOCK 


SMOOTH AS YOUR SKIN 
All styles of Boston Garter 


Lisle 25c. EVERYWHERE Silk 50c. 
GEORGE FROST CO., MAKERS, BOSTON 


= EARNABCS 


Will you invest $5 now in a complete AUTO COURSE, and 
a little more as you earn it, if,we prove we can make 
you a Chauffeur, Repairman, or Salesman, and guarantee 
ou_an opportunity to start in the business? Our 38 page 
and employment plan explains everything. 
rite, enclosing three cents in postage 


PRACTICAL. AUTO SCHOOL, 68 Beaver St., New York, N. Y. 
GAGHOO @ Make the whole family 
Sand all your friends 

‘just sneeze their heads off” without knowing 

why, with Cacheo, the new long distance harmless 


snuff. Sent anywhere for 10c. 3 for 25c, 1 doz. and spe- 
cial premium for 90c. AMERICAN SUPPLY CO., St. Paul, Minn. 


Honk! Honk! 


Send to-day for BOOK 
How to Drive 
a Motorcycle 


and learn how to get the 
best results from your 
engine and the greatest 
leasure when you ride. 
How to make an 
easy start —Styles Mounts ne 
—Driving on the level —Hi 
climbing—How to take corners— 
How to stop on the level, on hills 
—Cooling the engine — Driving 
with a side car— Lubrication — 
Roadside adjustments and repairs 
— Tires and tire troubles—Care of 
the Motorcycle when not in use, etc. 


SPON & CHAMBERLAIN 
123 P.M. Liberty St., NEW YORK, U.S.A. 


| 
We Rubbe 
OX 
25¢ & 
88 pages. Over 30 photographic plates and diagrams. 


= 


eco Oh 
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Che only Roofing 


you can afford use 


Face the roofing problem fairly and squarely. Can you afford a roofing ; 
that requires constant coating? No matter how little you pay for such a 
roofing it is an expensive proposition in the long run. Ina few years your VJ 
bills for coating and repairs will amount to more than the orginal cost! 
Roofing expense ends for all time when you use 


J-M Asbestos Roofing 


Its first cost is the last cost. Being a// mineral it contains nothing to rot, rust or deteriorate 
in any way. Hence it never requires coating or graveling. 

Made of Asbestos (rock) felt cemented, layer upon layer, with Trinidad Lake Asphalt, the 
greatest waterproofing substance in existence. 

J-M Asbestos Roofing is lower in first cost than shingles, tin or slate—and 
cheaper than all other roofings on the cost-per-year basis. Gives perfect fire protection. Suitable 
& aay Easy to lay. Comes ‘in rolls, in flat sheets, and in 
-up form. 

"Bold direct if your dealer can't supely Write our nearest Branch for sample of the 
wonderful Asbestos Rock and Book No. 2971. 


H. W. JOHNS-MANVILLE CO. 


weace 
Alt New York San Francisco 
Baltinore Cincinnati Detroit As E STOS Minneapolis Omaha Seattle 
Boston Cleveland Indiana: ew Orleans Philadelphia St. Lou's 
Buffalo Dallas Kansas City = —— Milwaukee Pittsburgh Syracuse 
THE CANADIAN H. W. JOHNS-MANVILLE CO,, LIMITED, Toronto, Montreal, Winnipeg, Vancouver. 2003 


Tricks, Books 
tnd, || ( Something New that Pays 


as the great Professionals 


Easy, interesting and entertaining. Tr. e Parents, give your boy 

ge, illustrated professiona arm work is slack let 

A “f catalogue of wonders. Price { C him study Gas Tractors and Engines with an estab- 
Cc Sij| Read & Covert, 821 E. 43d St., Chicago, Ill. lished Tractioneering School. Get him started in a 


good job this summer. Tractioneering pays from 


Learn to Play the Piano||| $75 a Mo. to $10 a Day 
in the busy seasons. any ome operators or 
By 5 Great MUSIC MASTER Courses experts for tractor companies and travel. Many 
We are piano specialists. We teach everything for the become salesmen. Tuition low. Thorough lectures 
Mail piano. Clesees in Under Graduate and Post Graduate and practical work on both traction and stationary 
every need. We have pupils of all ages. Write for our FREE BOOK, engines. Diploma. Summer term begins June 16th. 
THE GERMAN AMERICAN CONSERVATORY OF MUSIC Special athletics — baseball, lake sports, etc. Write 
NOW _TEACHING PIANO BY MAIL Prof. C. I. Gunness now. 
Dept. R Republic Building Chicago, ll. 
WHEN YOU WANT ANTTING AND DOW? INDIANA SCHOOL OF TRACTIONEERING 
KNOW WHERE TO FIND IT No. 40 Pine Lake Avenue, LA PORTE, INDIANA 
WRITE BUREAU OF iNFORMATION, Ne. 
POPULAR MECHANICS CHICAGO , 


“Get the Macfadden Course in Physical Culture FREE 


If you will send us 25c for a 3 months’ subscription to the 
Physical Culture Magazine 


we will send you Bernarr Macfadden’s Complete Course in Body-building absolutely free. This course consists of 
six lessons, each lesson accompanied by a chart of exercises, especially posed for by Mr. Macfadden. No apparatus 
of any kind is required. Every exercise is simple to perform, and wonderfully effective. In preparing this course, 
Mr. Macfadden, acknowledged the world over as the greater payee’ culture instructor of all time, has utilized the 
results of his experiments in body-building, covering a period of twenty years. You could not duplicate this course 
Why We Make This Unusual Offer? 

We want to get you acquainted with the PaystcaL CULTURE Magazine. We believe if we can get a copy of this wonderfully interestin 
and instructive mazazine in your hands you will become a regular subscriber. We don't know how long we will continue this offer, so ge 


your course at once before it is too late. Just enclose 25c, coin or stamps, and say, ** Send me your free course and Physical Culture for three months.’’ 


PHYSICAL CULTURE PUBLISHING CO., 406 Flatiron Bldg., New York City 


(iL 
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Learn Electricity! 


$45 920 


: Electricity is 
= today the great 
motive power of the world. Its use 
has extended to every phase of life and industry. 


Thos. A. Edison says that the field of electricity 
is in its infancy—that electrical workers of the future 
will discover uses for this great force now undreamed of. 


Right now there are not enough electrical 
engineers to fill the big paying positions open. Every day 
our Free Employment Bureau has a call for Electrical 
Engineers greater than we can fill. Therefore, we are 
making a very special offer to students at this time. 

Write today! Send the free coupon for our catalog 
and free information. 


We Teach You in a Short Time 
—at Small Expense 
rome we are charging a small tuition fee. Your tools 
equipment of all kinds are furnished FREE by the 
School. You may have easy payments if desired. Our 


course of instruction is clear, simple and thorough. Our 
Graduates demand handsome salaries. Don’t pass up 


this opportunity. d 


We will furnish all 


"material snd | For these Trades 
Fave, | Electricity Plumbing 


vei 
small amount for 


Bricklaying 


our students 
wilting tke | Moving Picture Operating 
Mechanical Drawing 


We also teach the trades mentioned above. There are 
unlimited possibilities in any one of these trades. When 
you have completed our course you will be in a position 
to demand from $5.00 to $8.00 a | right a, the start. Or 

© in business for yourself and make from $3,000 to 
$5, 000 a year. 


Send the FREE COUPON for 
Catalog and Particulars 


No obligations on you at all. Just fill out the 
coupon and mail it today. Take this step 
COUPON towards success. Let us tell you how you 

can master electricity or any other profit- 
able trade in a short time — make a 


L. L. COOKE, bigger success than you ever dreamed 
Director of making. Fill out the coupon 
Coyne National and mail it at once. 
Trade Schools L. L. COOKE, Director 


rade Schools 
39-51 E. Minois St. 


Dept. 119X, CHICAGO, ILL. 


GENTLEMEN: Without any obli- 
gations on me whatsoever, please send 
Ey school catalog and full par- 
tic’ of this offer to men —ALL FREE 


NAME.,,..... 


POPULAR MECHANICS 


ADVERTISING SECTION 


S Now Taught by Mail in 18 Easy Lessons 


We positively guarantee to teach the world’s 

greatest system by mail complete in 

i8lessons. Costs nothing to make a 

free trial of our wonderfully 

simple home-study course. Sys- 
tem taught by us now 
opted by more 2,000 

| {nclnding 


and 
reds of other 
Cities, 
ni 


and expert stenogra phers 
make big money. If you earn less than $26 a week, 
write now for Free Trial Eupomusens Offer and 
Free Book telling of big gy and ae rtuni. 


Hg Free Trial Enrollment 


shorthand writer. 


Learn gg atHome 


Pogsone} ex- 


ties, Positions everywhere Box 


also list oa good positions open. 


~ Please Mention Popular Mechanics 


MAKE UP TO $75 A WEEK 


as a Watchmaker and Start Your Own Jewelry Business 


Write metoday! Let me explain our plan whereby you can 
become an expert watch repairer in three months—making 
$25 to $75 a week—and own your own jewelry business. I can 
teach you—I mean YOU —the whole watch repairing busi- 
ness by mail. Write right now! 


ROGERS, THURMAN & CO., 1560 Maliers Bidg., CHICAGO 


WANTED—SALESMEN ANDSALESWOMEN 


Hundreds of itions now f to 
,000.00 a year. er f them, 
We will teach you to be a high grade Traveling in or Sales: 
woman by _— ——_ weeks and assist you tos secure a good position 


manship. Write toc today for full eee ars, and testimonials from hun- 


a of d tly placed 
of men and women we recent (ea P 
INING ASSOCIATION 


New York Kansas City San Francisco New Orleans Toronto 


Earn while learning. Most practical watch school. 
Individual instructions. Graduates in great demand. Book free. 


Chicago School of Watchmaking, 63 E. Van Buren St., Chicago 
LEARN JEWELERS’ ENGRAVING 


ly learned trade, tought thoroughly by mail. We will 
nthe better he can gain in years 


NATIONAL AUTO SCHOOL 


JUNE & READING RD., CINCINNATI, OHIO 


GENTLEMEN :—Send free booklet telling how I can become 
an Expert Chauffeur or Repairman and be placed, nit 


once, in a GOOD-PAYING position. 


Pay you to cut this out and MAIL TODAY 


= 
Se 
Poa 
Month 
{EARN WAT CHMARKING ENGRAVING 
Si 
| Sim | 
i 
: 
G 
: : 
: 
Dept. 119X H : 
mM. : 
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HOW TO RUN AN AUTO 


IS SELF-TAUGHT IN 


AUDELS ANSWERS 
AUTOMOBILES 


A New Book from Cover to Cover 
LATEST — PRACTICAL— CONCISE — EXPLICIT — BEST 


HE object of this book is to give, in the easiest 

I understood form, the information necessary for the 

proper operation, care and maintenance of an 
automobile. 

To adapt the book to man ed needs the subject matter 
is presented in the form of questions and answers. 
Technical terms are explained or made clear by the 
wording of the answer, which is always brief and direct. 

Any one of the definite chapters on Carburetters, 
Ignition, Gas Engine Operation, How to Run an Auto- 
mobile, and Overhauling the Car, Battery Troubles, 
are alone worth the price asked for the 28 complete 
chapters contained in this book of 512 pages, illustrated 
by 380 illustrations. 

The form and size are such that it is convenient to 
handle and study. 

This book is a self-educator, hence: “he who runs 
may read” and improve his present knowledge of auto- 
mobile engineering, and proficiency. 

Handsomely bound in durable green cloth and full 
leather back. 


Audels Answers on Automobiles $1.50 
A BOOK WORTH HAVING 


“Understand Your Car.” Explained in the Following Chapters: 


Read iy Refecence Index. 2. The Automobile. 3. The Gas Engine. 4. The Cycle of a Gas Engine. 5. Brief Outline of Gas 
oe rinciples. 6. Cooma ystems. 7. Fuels. 8. Carburetters. 9. Ignition. 10. Timing and Balancing. 11. Gas Engine 
Operation. 12. Clutches. 13 

19. Ball and Roller Bearings. 20. Lubricants and Lubrication. 21. Motor Cycles. Electrics. Electricit D 
and Motors. 25. Storage Batteries. 26. Methods of Circuit Changing. 27. a hy FA 28. om EK 


NONE OTHER JUST AS GOOD 
FREE EXAMINATION & Co. 72 Fifth Ave, New York 


Kindly mail me copy of Audels Answers on Automo- 
We don’t want you to take our word, or anyone else’s for it. 
We are willing to send you the book without deposit. Use it seven immediately remit 
days in connection with your car. Then send back the book or y ¥ 
remit $1.50. Could anything be fairer? 
Cut out and fill in your name address plainly at the bottom. § NAME 
Place it in an envelope and mail. 


This Book Will Speak for Itself sn 


YY 


ransmissions. 14. The Drive. 15. The Differential. 1 The Runnin eer. 17. _— 18. Brakes. 
namos 


AUDELS 
ANSWERS 
ON 
AUTOMOBILES 
CARE 
RUNNING 
REPAIR 
NEW- 


705 Auditorium Building 
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A Good Memory Means 
Greater Earning Capacity 


A good memory prompts accurate judgment and quick decisior— 
means clear, keen perception—develops concentration, self-control and 
direct line of thought—these make for greater success in any line of work, 


You Can Be Trained To Remember Accurately 


There’s no excuse for any man groping aimlessly 
for ideas, thoughts, facts, words—or forget- 
ting names, dates, faces. 

There is no more excuse for a bad memory than for a 
flabby muscle. You can be trained to be “forget proof,” to 
make your mind a perfectly classified, indexed and cross -/ - 
indexed filing system of facts, so that you can instantly com- + 
mand any fact, thought or argument. Ih 

A perfect memory is not some wonderful, natural gift, the 
possession of a lucky few—it is simply a matter of training by | 
systematic exercise Just as you would exercise a muscle of the \ 
body to make it strong. 

Don’t continue any longer trying to make something of 
yourself withthe millstone of a faulty memory holding you down 


I Teach You to Acquire aGood Memory Memory Training 


Same as Physica 
I will make you master of the thousands of subdivisions Training—Exercise. 
of your memory’sstorehouse of rich treasures of knowledge, thought and experience and 
I can impart this instruction to you in a brief series of easy, enjoyable, interesting lessons 
which you can study at home in your spare time. 


Ten Minutes Study Each Day Will Quickly Enable 


You To Acquire This Training and develop a memory that will 


increase your efficiency and pro- 
ductiveness generally. Thousands of successful men and women can tell you what my 
memory course has done for them. Some can tell you how they owe their present efficien- 
cy and success solely to this course. Othersnaturally bright, can tell you how my course 
of study increased the value of their natural powers—brought them to present success. 


What Students Say About the 
Dickson System of Memory Training 


W.J.S., Dalhart, Texas, writes: ‘‘I feel like thanking you for the 

you are helping me. Iam putting each lesson into practical use and 

fee that ~ 4—t is expanding, that my brain is clearer and that my health 

is very much better than before taking up your study. I feel that you are 
responsible for my success.’’ 

J.T.M., Stafford Sprin: Conn., writes: ‘‘Am making good pro- 

s. Ithas’ always been ver: coy hard for me to get up before an ary 2 
speak or read, but since practicing, your exercises it is no trouble to 
so. I feel quite ‘at home in so doing. 

Iti tain! tif to receive a report like the following from 
one of “In the brief time of five months have 
made me an entirely new man. While I was lacking in faith in my ability 
and compelled to work in a mill nine years, through your instruction I have 
been able to quit that work and am engaged at present, as a salesman 
with great success.’ 

These are but three of jehoustnde of letters received from Tr. oo Mill 
thoroughly satisfied students 

The man or woman who is small in the wrong position can be big if put in the right 
aamee. A good memory will place you onthe right road. Write for my FREE BOOK, 

How to Remember.” 
y method is hi rec: 


Prof. Henry Dickson, Principal mmr 


UBBARD, PROF. 
Dickson School of Memory 
Chicago spare time will give you 


training. 
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Women As Well As Men Need the 
Dickson System of Memory Training 


You’ve sympathized with the little girl who stuttered her ‘‘piece.’’ But you’ve sneered 
at the strong man or woman who stammered and sucked air and gurgled ice water and forgot, 
and sat down in the kindly silence. In the child it was embarrassment, but in the aduit it 
was bad memory—and unpardonable. 

The social as well as the business success of any ntan or woman depends largely upon a 
good memory, giving one.the art of conversing interestingly. 
My course has proven an invaluable aid to thousands of club women, social leaders, settle- 
ment workers, teachers, professional and business women who were ambitious for self- 
advancement by the best modern methods of self-culture and intensely 
practical mental development. 


’/ What the Dickson System of Memory Training Will 


Vie This Dickson System of Memory Training is very simple. It puts 
j Do For You your brain through a few easy exercises regularly. 
You will be surprised when you go about it the right way, 
> an uickly yourbrain responds—and at its wonderful capacity. 
en minutes a day, for a remarkably short period, will 
= give you this training—will teach you— 
To remember names and faces of people you meet. 
To focus your mind instantly, to use effectively the 
. points of a business proposition. 
o urdening the memory. ‘o think on your feet. 
gaane eS. To commit a speech or toastto memory quickly, and 
deliver it unhesitatingly in public or private. 
To converse at social gatherings in natural, interesting way that wins friends. 
To overcome self-consciousness, bashfulness and to apply concentration to the 
subject at hand. To memorize for studies, examinations, etc. 


How To Speak In Public “Speaking in Public’ does not 


lways mean addressing a large 
audience. No one’s position is such that he can afford to neglect the cultiva- 
tion of the art of expressing himself clearly, logically and convincingly. You 
may mean what you say, but unless you can say it with the ring of sincerity 
and the sparkle of truth you fail utterly. The man who is entirely free from 
embarrassment and self-consciousness, whose interesting conversation 
makes others a at ease, is the much sought-after man. This is one secret 

of being popular. 

The art of public speaking is indispensable not 
only to Lawyer, Preacher, Politician, Lodge man 
‘| and woman, but also forevery one whois ambitious 
| for betterment, socially, politically or financially. 
Memory training is the foundation of Suc- 
, cessful Public Speaking. You cannot find a better 
‘|, combination, than that of my in- 
struction in “‘How to Speak in Pub- 
< lic’’ in connection with Memory 
\* Training. 


» How To Get Free Cop 


Of This Valuable Boo 
j “How to Speak In Public” 


You sneer at the big man De 
lorgets richly boun: 8 exactly sul to meet 
“a of the man woman who de- Prof. Henry Bichon, pal, 
to be a successful public speaker. Dickson School of Memory 
She peten of of this 1913 deluxe edition | is $2. I will, however, present a copy 705 Auditorium a. Chicago, Ill. 
absolutely free to every student, who enrolls for my course of memory 


also full pare 
training within ten days after reading this offer. how to to 


I Want To Send You My Book “How § ****"*" 


mt ets the eee and mail it today. It will explain clearly the 


housands of men from failures to —_ successes. Stat 
have this same training. My free book isthe first st st Don’t 
Send Coupon or Postal Today. 


Please Mention Popular Mechanics 


POPULAR MECHANICS ADVERTISING SECTION 15 
Stop 
| | to 
[Peak 
| This FREE 
ou 


16 POPULAR MECHANICS ADVERTISING SECTION 


Declares My Auto School 
The Best in the Country 


READ LETTER 


Dear Mr. Sweeney :— 
After going through your school here, as you call 
it, would call it a shop, it is complete enough to be called a 
factory, I am pleased to tell you that I consider it the best 
and most completely equipped school in the country. It is 
needless for me to tell you that I have visited a great many 
automobile schools during my travels, as I am greatly inter- 
ested in their work. but yours is far ahead of any I have — 
seen, as you teach here the mechanical end of it in a 
tical way, which is in my estimation far ahead of learning <t 
by books and charts. Wishing you success, 
You know me, 
Kansas City, Mo., Feb. 17,1912. BARNEY OLDFIELD. 


BARNEY OLDFIELD| 


If Dissatisfied with Your Present 
Occupation 


Learn the Automobile 
Business 


A trade where you are in demand 12 months in the year. 
Work pleasant —big demand for trained men. 90% of the 
automobiles in daily use are not in proper adjustment on 
account of shortage of experienced automobile mechanics. 


Everybody in the 
Automobile Business Today 
is Making Big Money 
I want you to come to my school; I want you to see for 
yourself how thoroughly and practically I teach all about 
the automobile. Six weeks after the day A i enroll in my 
great practical Automobile School you will be prepared to 
properly repair any automobile made and drive any car 
or truck or open a garage and repair shop of your own. 
You can learn the automobile business thoroughly in my 
school because I have been F a in working out for 

quick, thorough instruction, t 


“Sweeney System” of 
Practical Automobile Instruction 


It is today the most thorough, practical, comprehensive 
and interesting course of automobile instruction, and 
embraces every point worth knowing, including vulcaniz- 

ing, brazing, oxy-acetylene welding, lathe work, machine 
shop practice, testing and road work, etc. The First and 
Only Automobile School to Inc lude a Course on Gas 
Tractioneering and to own for demonstrating purposes 
Two$2000 TractionEngines. You learn bydoing the actual 
work on real cars with your own hands under the watch- 

ful eyes and ready suggestions of experienced instructors. 


No Books Used—Tools Furnished FREE 


The tuition is low and, after you have paid that, set, you do do 
not have another cent of expense in the sc 
do not learn from books, an soul 
automobiles in everyday use. 

for free catalog and we will place 
Send Today your name on our mailing list for 
our monthly school magazine which 
we will also send you absolutely free. I want every 
man thinking of learning to become an Auto Expert to 
have my new, big, Illustrated Catalog. Write for this 
great book. Send today —this very minute— NOW. 


EMORY J. SWEENEY, Pres. 
Sweeney Automobile School 
The School of Practical Experience 
sens Woodland Ave., KANSAS CITY, MO. 


ff repair men, truck drivers and 


4 


$2.5 toS50 


Per Week in the 


AUTO 
BUSINESS 


I Will Teach You How To Do It 
as chauffeurs, repairmen, auto salesmen and 
demonstrators. I teach you the things that 
have made me a fortune and I give you 


A Flyer” 
without One Cent in Cash 


You can ride around in this big 50 H. P. Car and take 
orders and make $200 on every sale. My Catalogue 

irst Lesson are Free — Write for them today — 
let me show you how to make big money. 


Cc. A. COEY, President 
C. A. Coey’s School of Motoring 


Dept. 170, 1424-26 Michigan Ave., Chicago 


A Job with Uncle Sam 
Is Just Waiting for You 


A government position means a job for life with 
good pay, a liberal vacation, pleasant work, and the 
assurance that you'll get your pay envelope regularly, 
in spite of panics or hard times. Wouldn’t a job like 
that look good to you? 


Railway Mail, Post Office, Rural Carrier, Custom House, Internal 
Revenue and Book-keeping “‘ exams” are being held all the time. 

Any American citizen, 18 or over, is eligible: a common education 
sufficient. Decide now that it's what you want, and get your prepara- 
tion under the personal supervision of a former United States Civil 
Service Secretary-Examiner. Free Booklet tells all about the details. 


WRITE FOR IT TODAY 
PATTERSON CIVIL SERVICE SCHOOL 
The school with the record for ‘* making good. ** Send for 
60 Livingston Arcade ROCHESTER, N. Y. 


Learn to be An 
Auto Expert. 


Six weeks from the day you commence your 
studies at this great practical school you will 

able to repair any make of automobile and 
drive any car on the market. 


Earn $75. to $200.a Month & 


Many of our graduates make even more than this. Big 
demand for competent repairmen, demonstrators, earage 
managers and chauffeurs. All practical work. No boo 

No tools to buy. Write today for big illweteated 
free book. Address, 
AUTOMOBILE TRAINING SCHOOL, 1185 Locust St., Kansas City, Mo. 


learn JEWELRY ENGRAVING 


in your own home, Earn 820.00 to $50.00 Week! 
Personal instructions. Write free booklet. 


Chicago Engraving School,612 Athenaeum Bldg., 


Make Money 
| 


Reduced 
size picture Tuition 


Great Scholarship Offer! 
BE at $100. 


WITHOUT CHARGE 


Positively the most liberal bona fide offer ever made by an 
Institution of Learning! A Tuition Credit valued at $100.00 
without a cent of cost to — This Tuition Credit entitles you 
to a complete three years’ Course in our big Law School—Lecttres, 
Faculty Talks, Examinations and the services of our Consulting De- 
partment. The only expense will be for text and postage. We make this 
Hberal offer for auvertising purposes. Offer open for a ime 


‘ake advantage of this opportunity NOW. Clip the cou d il it to for 
our big Law School Book and full particulars—all FREE IMMEDIATELY, 


University Instruction at Home 


By our superior and successful method of instruction you can mas- 
ter the Law AT HOME just as easily and thoroughly asin the class room of 
resident law school. We have had ten years of successful exverience in teaching 
| Pe by correspondence. Our large and distinguished faculty and staff of special lec- 
turers insure the most efficient service. Our Course covers both theory and practice~ 
prepares forthe bar in ANY STATE. are the only ech 
case meth. 


‘you receive without 
charge. 


1 that actually combines 

xt of Harvard, ichigan_ an. i 

meversities. irse ronc? ‘ea on re me. 
Tite immediately of our GREAT SCHOLARSHIP OFFER.” Bo 


for full of our GREA 


Certificate given on 
this great offer. 
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We guarantee to 
coach free any grad- 
uate failing to pass the 
bar examination in any 
state. Our Course covers 
all branches of Ameri- 

can Law and includes 

same studies as the 
leading Law 
Schools. 


We Furnish this Magnificent Law Library with Every Scholarship 


The original cost of this great law library was fully $50,000. 
This magnificent set of law books, complete in 12 volumes, 
covers all the subjects of law. It is written so you can under- 
stand every detail of the most complex law problems, Constant re- 
vision insureseverything beingstrictly up-to-date. You cannot afford 
to be without this superb law library. Send coupon IMMEDIATELY. 


Know your rights. 
Business Law Course Protect 


expensive law suits. No knowledge is more important nor 
eee! than knowledge of law. it is best guarantee of SUC- 


Mail This Free Coupon 
TODAY! Don’t miss 


Correspon- 
reat offer. ” dence School of Lew 
SEND NO MONEY —just an 


coupon and mail ft tous AT ONCE. in Me ia tik 
send you our big Law School Book and fu’ —— Cs Gentlemen: I wou ike to 


have you send me full particulars of 
send coupon or postal RIGHT AWAY. <q wpa and Prepaid. 
School of Law 
Dept. 119X 


Name 


CHICAGO, ILL. 
Address 
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“This $15 Drattsman’s Outfit 


But you must write at once. Offer expires 
in 30 days. I make this most exceptional 


great offer only to a limited number of 
selected students.— Just think of it! A complete, reg- 
ular Draftsman’s $15 Working Outfit with high grade 
Imported German Silver Set of INSTRUMENTS —ALL FREE 


Drafting Work As Soon As You Enroll— 
Earn While Learning: whet As 


can begin earning a handsome income while learning at home. Send the free coupon to me today and 
I will tell you just exactly how you can begin. I mean just what I say. This is a great extra special 
offer I am making. You should write at once. Absolutely no obligations of any kind in sending the 


coupon. But you must write at once. I cannot make this offer broadcast to everyone. So I will 
take the names in the order that they are received. Get yours in early. 


e a Draftsman! 


Draw $125 to $175 permonthat once 


hp 


There is an urgent demand always for skilled draftsmen. Our @ 
companies are issuing calls every day for men to fill positions 
paying from $125.00 to $175.00 per month. Many ge see paying 
75 to $100 per week always open. Work is light, pleasant an 
profitable. nlimited opportunities for expert draftsmen and 
designers. Mail coupon for valuable book, “Successful Drafting.” It explains 
how you can become a skilled draftsman in a short time. It’s free—Just think : 


Chief Draftsman Will instruct you personally 


A most wonderful opportunity for a competent and placed 
limited and selected number of ambitious men! For over twenty years I have § lar salary. paying 
been doing the highest paying expert drafting work. I am Chief Draftsman §f £[7-%0° }2°-29.'0 
of a large and well known company. Long ago I saw the urgent demand for ood tora sh you free 
practical, trained draftsmen and I organized my practical method for § at once. 
ambitious men whom I trained personally. Each month the demand for 
Ld practical, trained draftsmen is growing —higher salaries are being paid right 


FREE along. Never before have we felt the need as we do today for men who really 
Outfit Co know practical drafting — the way I am training my students. At this time I 
apom can accommodate a few more men (from the ages of 16 to 40) in my spare 

Chief Draftsman: time. If you write me at once I will send you my book, “Successful 


Div. 119X CHICAGO. 


Without any obligation on me, _ | or send coupon now. 
ease mail your book “Su ~% il Cc 
and par, Mail Free Coupon No 


that I'am obligated Mail this Free Coupon at once and will send you my book 


ENGINEER'S EQUIPMENT Drafting,” with full particulars—all free. But you must write to me — 
Success 


in no way whatever. SY “Successful Draftsmanship” and full particulars —all FREE. 
I will send my book if you write at once, absolutely free — also particulars 
Re about my offer to a few ambitious men who want to make from $2,500 to 
pai ama ag $5,000 a year. No obligations whatever on you in sending the coupon. 
@ Address CHIEF DRAFTSMAN 
Div.119X, Engi "s Equi t Co. (Inc.) CHICAGO, ILL. 
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AUTOMOBILES 


40% to 75% on your tires. 28x3, 

SAVE $7.35; 30x3%, $10.46; 32x3%, 
10.96; 34xd, $14.90. Every other size. Ali 
standard makes, You take no chance. 
Printed 2,500-mile guarantee with every tire. 
Send for folder “Facts” Now! State size 
used. Peerless Tire Company, 1588X Broad- 
way, New_ York. 
FORD owners wanting five electric lights 

using Ford magneto and storage battery 
(self-contained system), write American 
Battery Company, 1129 Fulton St., Chicago. 


hange your oil tail- 
light to electric; everything complete, with 
instructions how to install. Postpaia, $2.50, 
J. BR. MeDowell, Auburn, Ind. 


RACING Roadster, 30 h. p., $750. May 
accept motorcycle, tools, guns or real estate 
part payment. G. L. Strayer, 1218 N. 3rd 
St., Harrisburg, 1 Pa. 
2,600 WAVERLY electric coupe and run- 
abcut. —— condition, $400. Rubel, Louis- 
ville, Ky. 

‘Cartercar’” or ‘‘Lambert” 
four-passenger auto without power plant. 
E. G, Garber, Bucyrus, Ohio. 


$350 BUYS White Steamer touring. 
Charles Earl Currie, Louisville, 


MAXWELL 4 car, $300. 
perfect order. Box 362, B Butler, N. J. 

~~ GUAR ANTEED 5,000 miles without punc- 
ture. If your tires are old, don’t throw 
them away, or you'll throw away $50 to 
$200. With Durable Treads we give you a 
written guarantee for 5,000 miles without 
puncture. This is binding, whether your 
tires are new or old, treadworn, rim-cut or 
rut-worn. Write for interesting booklet and 
special discount at once to Colorado Tire 
and Leather Company, 1024-K, Karpen 
Bidg., Chicago, Ill. ; Golden Gate 
Ave., San_ Francisco, 4-K, West 
34th St., New York Acoma 
St., Denver, Colo. 

EMPIRE, Diamond, Ajax, Goodrich, 
United States, Miller, Michelin casings, 28 
x3, $8.50; 30x3, $8.90; 30x3%, $12.75; 
32x3%, $13.65; 34x4, $20.50. Other sizes 
accordingly, Dunlops, $1.00 extra. Write 
for new bulletin, listing all sizes. The Auto 
Tire Brokerage Co., 1404 Michigan Avenue, 
Chicago, Til, 

AUTOMOBILE Instruction—$55.25. Four 
weeks’ course. Best equipped school in the 
country. Men enrolled from all parts of the 
Uv. S. Booklet P. M. on request. West 
Side Y. M, C. A., 318 West 57th Street, 
New York, 

CONSIDER Rebuilt Automobiles at $100 
to $375. Write for Bargain sheet; we will 
gud you, Eureka Auto Co., Beavertown, 


FOREDOORS for open front cars. Prices 
A postal will bring particulars. 
Economy Service Co,, Box 650, Indianapolis, 


FOUR Cylinder Ford, $150. White 
steamer automobile, $70. Motor delivery. 
$280. W. Robb, Canal Dover, Ohio. 

KNOX Model C two-passenger. Excellent 
condition, $150. H, R. Dague, 49 W. Hal- 
lam Ave.. Washington, Pa, 

SIX Little Yankees kill carbon in auto- 
mobiles and motor boats. Non-liquid, non- 
explosive, harmless, handy, clean. Get 
power, running engine, use 

gas. $2 . All dealers. Six Little 
Philedeiphis, 


SIMPLEST way on earth to time valves 
and spark on automobile and gasoline en- 
gines, 25c. “‘Strong,”# Homer, Mich. 


Classified Advertisements 


Advertisements in this section, 15 cents per word, each insertion. minimum 
10 words, payable in advance. To insure ads being inserted under proper class- 


ified head in the July issue, copy must reach this office not later than 
June Ist. 


Popular Mechanics Magazine, Chicago, Ill. 


Gentlemen: 1 placed an advertisement in your magazine and sold the articles advertisea 
as a result. | am still receiving inquiries. This speaks well for your pub ication, inasmuch 
as | had previously had my ad in neariy ail the trade papers, the Philadelphia and New York 
papers and a number of county papers in Pennsylvania and Ohio. In all. 1] had my adver- 
tisement in probably one hundred different papers without result. J put it in yours and it did 
what one hundred other papers failed to do, viz.,** found me a customer.” 

Respectfully yours, (Signed) A. H. CORRELL. 


BROKEN Cylinders and Crankcases— WHY pay $1 for Spark Plugs? Guaran- 
Send them to be made good as new at | teed Plugs, any size, 35¢ each. serv- 
fraction of replacement cost. Scored cyl- iceable plugs, %-inch or A 


inder repaired, $12, No new piston and | 27 cents. Live agents wanted. Iino sane 
rings required because bore is not enlarged. | Co, Dept. A. Springfield, Mass. 

Where cylinders are worn (not scored from 
leose wrist pin) reboring is only remedy. CYLINDERS rebored or reground, $7 to 
We do it expertly. Write for complete in- | $11. including piston, 8 rings Sterling 
fermation and estimates. Waterbury Weld Engine Co., 331 8. Clinton St., Chicago 
Company, Waterbury, Conn. 


your ir gasoline Use Speed- 
AUTOMOBILE Instruction. A complete | Maker. Write Wm, Morey, 4855 Fulton 
home study course that shows you exactly | St... Chicago, 
zou the TUBE vulcanizers postpaid $135. Sat- 
bile. 220 page book giving definite, thoroug isfaction guarant Vanderpoo “ 
authentic and practical detailed information field, Ohio. 
about every part of the automobile as well - 
as thorough instruction in regard to driving, WELDING of cylinders, axles, crank 
repairing and general care of the complete | Shafts and all metal parts. Becker & Shoe- 
car, 190 illustrations, $1.50 postpaid. | maker, Elmira, N.Y 
Popular Mechanics Book Dept., 318 W. 
Washington St., Chicago. 


KEROSENE For Automobiles—Our new 
Model B. uses successfully half and half 
MUST sell my Reo five passenger tour- mixture lowest grades kerosene and gaso- 
ing, elegantly equipped and perfect in every line. Satisfaction guaranteed or money re- 

75. Dr. Spillane, Bi East 119th | funded. Greatly increased power. very slow 
st. New York City. speed on high. Starts easy at Zero. Special 
Agents’ prices. Dep't P. M The Alir- 
I have monte, on Friction Carburetor Co., Dayton, Ohio. 
my list, runabouts, $50 up: ‘ouring Cars, aay 
$75 up; all guaranteed and shipped freight BIG money vulcanizing at home. Easy 
repaid, send for my list before purchasing. learned. Book 25c. Vanderpool’s, Spring- 
a King, 213 West 125th St., New York | field. 0. 

‘ity. 


NEW Pressed Steel Frames, 34x163”, each 
$10. Automobile boilers bought, sold and 
AUTOMOBILE SUPPLIES copaieed New 3 ton chassis and wheels 


me 00. Lucas & Son, Bridgeport, Conn. 
LCAN _Guarant c  28x3, 
$13.70; 32x3%, $14.70: '34x3%," $15.40; $2.30; | 30x3—-$7.65—$2.40; 
$16 $18.90: 31x4, $19.60; | 30x 3%— $11 “$3.50; 82 x 3% — $1283.60: 
90, 35 9 


$2x4, $2 33x4,° $21.10; 34x4, 85; . Other sizes, prices 
35x4, $22.50; 36x4/ $23.50: 34x4%, $25; Write for complete catalog. 
35x4%, $26: 336x416; $27; 36x5, $30. 16% ith Balance Cc O.D. Exam- 
are brand new, guaranteed tires and are ination allowed. Para Auto. Tire Co., 


not factory seconds which are sold at the | 1417 Michigan Ave.. Chicago, Tl 
same identical prices that we sell these STEAM avto boilers bou ht, t sold and re- 
2 Fox 


guaranteed Vulcan Tires for. Order to- 
day. Carlsten-Williams 22nd st, and cide, 
Mie Ave,, Chicago. 


~ FORD Owners! Dealers! Write today for | MOTORCYCLES, BICYCLES & SUPPLIES 
bargain sheet of 25 Ford necessities and 


patented specialties. You need ‘‘Crank- DUNCAN'S Belt Dressing will st 
lock.’” H. Coulson Fairchild, Manufacturer | slip. the belt. 4 
and Patentee, Maplewood, N. J. ot] expense. Increase speed. Not a liquid. 


LIGHT—Do you use Acetylene lights? | Guaranteed. Motorcycle sizes, 25¢ and 50c. 
Are they troublesome? Is the light pro- Sam PD. Hanna & Co., Yorkshire, Ohio. 
duced yellow and dim? We guarantee a $35 AND 
White Light Gas Refiner to remedy it cr 


Up—Motorcycles, all makes— 
refund money. Price, $1.50. Barnard Brass Indians, Ex 


Works, Rockford, Til. Automobile Company, 1233 Michigan Ave., 


“THE How and Why ny of the Automobile” 
—A 200-page book of practical information 
for seekers after the fundamental facts re- 
gaiding the gasoline engine _and its appli- 
cation to the motor car. Interesting and 
instructive to both the beginner and the ex- 
pert. Bound in full cloth—250 illustra- 
tions. Price, $1 postpaid. Popular Me- 
chanics Book Dept., Chicago. 


THE Last Word | Automobile Liter- 
ature—New , book, The Modern Gasoline 
Automobile,’”’ 700 (exo in.) pages, 500 
illustrations, is superior to any treatise 
heretofore published. with every 
modern improvement. Price $2.50 postpaid. 
Popular Mechanics Book Dept., 318 
Washington St., Chicago. 


AUTOMOBILE model. Every part shown 
and named. You can to all intents and 
Purposes take off the wheels, raise the 
hood and remove the body; exposing 10 
view the vital parts. The only —— 
method of studying the automobile. 

50 cents postpaid. Popular Mechanics 
Book Dept., Chicago. 


accidents. new | Chicago. 
device for controlling the glare of electric ae 
headlamps. Pellets Magneto Exchange, 1463 peorouc YCLES Cheap. Big clearance 
Michigan Avenue, Chicago, Tilinois. sale of new and second hand machines, ask 
-- - | for list “M’’ just out. American Motor 
15-HP, FOUR-Cylinder. air-cooled auto | Co., 2724 Michigan Ave., Chicago, Tl. 
motor with carburetor, timer and fan, $55. inn 
Badger Motor Co., Milwaukee, Wis. PIERCE 4-cylinder, two-speed, new motor, 
new tires, speedometer, etc., $180; also 4- 
FORE Doors for all models of cars. | cylinder motor, complete, $45. H.’ Melch- 
Prompt shipment. F. E. Lortz Co., 2503 | ing, 219 W. 5th St., _ Newport, Ky. 
E. 55th St. Cleveland, Ohio. 


= aid ND new 1913 Indian twin, never un- 
FOUR Guaranteed Spark Plugs, tpaid BRA - 

to any address, $1.25. Rettig & Sons, crated, 3-inch tires, $235. W. ‘A, Atkins, 
Wabash, Ind, Rogersville, Mo. 

“FOUR good four- cytinder air-cooled auto , $35, up. “Thor,” $45; 
motors, $50 to $145, Write us. Badger | “Twin racer.” $55; “Indians,” $25 up; 
Motor Co., Milwaukee, Wis. M-Ms,"" $50; Royals, $35. Send stamp. 

KELLY ne Valeant 16 Bellevue St., Worcester, Mass, 

Jasoline Vuleanizer rep: 
tures and blowouts, permanently, twelve MOTORCYCLISTS—You want the 
minutes. Complete, $1.50. R, J. Kelly, | carrier cushion on the market. Shipped a 
5950 W, Madison Street, Chicago. paid. Circulars and leather samples 


I WILL sell Tires cheaper than any one | “°° Feelberg, La_ Crosse, 
in the United States. Write for prices. D. FOR Sale—1912 Excelsior twin. Cheap. 
Ogden, Columbus, Ind. Write M, P. Woodward, Coldwater, Mich. 


| 
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I PAY cash for Motorcycles. Give detailed 
description and lowest price. Chas, Goss, 
bert Lee, Texas, 


INDIAN Motorcycle cheap for cash. _— 
on trial. Frank Payne, Rosedale, Kan 


~ MOTORCYCLISTS, join the 
Motorcycle Club, Stevensville, Mich. Mem- 
bers everywhere. Send for literature. 


1912 MARSH Metz twin, Prest-O-Lite 
Lamp and Tandem attachment, $175. Geo. 
E. Egge, Nyack, N. Y. 


BICYCLES, good ones, cheap; also tires. 
Ask MeDougald, 1118 N, Clark St., Chicago. 


USED motorcycles at 1-3 to 1-2 vriginal 
prices; all makes; shipped on approval. 
Send for bargain jist. All parts in stock 
for any machine. Western Supplies Co., 
1350 Larimer St., Denver, Colo. Largest 
Used motorcycle dealers in West. 


100 MOTORCYC LES, Standard makes, 
condition guaranteed, $50 to $175. Sup- 
plies: Headlight, $3: Carrier, $3; Speed- 
ometer, $10; Tires, $4.50. Leitner, 3211 
North Ave., Chicago. 


MOTORCYCLE  Bargains—Several 1912 
model motorcycles of leading makes, slightly 
used, in first-class riding condition, for 
sale at reasonable prices. Write for de- 
seriptive circular and price list. Maumee 
Motorcycle Exchange, Postoffice Box 84, 
Toledo, Ohio. 


BIG bargains in good motorcycles we 
have taken in exchange on new ones. Send 
for special bargain list. Shaw Mfg, Co., 
Galesburg, Kansas. 


AERONAUTICS 


BOOKS AND PERIODICALS 


FOR Sale—Very cheap, fine 100 H. 
monoplane, almost unused, together ‘vith 
accessories and equipment. A. Reyburn, 
Jr., 4634 “Lindell Boul., St. Louis, Mo. 


MAXIMOTOR accessories for sale. 
Never used. $1,400 plant for $700. Jos. 
 ~ 3410 S. Main St., Los Angeles, 
al. 


36-INCH twin screw racer, 1,000-ft. 
flights, $2; complete, ready to fly. Stuart 
Chadwick, 888 Asylum Ave., Hartford, Conn. 


BARGAINS—30, 50, 75 HL P. 
aeroplanes, hydroaeroplanes. 
986 Trumbull, Detroit. 


CURTISS flying boat, three-foot Model, 
Pian and instructions, 25e. Ideal Aeroplane 
Co., New_York, 


HYDRO-AEROPLANES ready for power. 
Wilson, Port Jefferson, N. Y. 


BUY right, at prices right, Get the 
world’s ‘greatest aeronautical catalogue. 
Sent anywhere for 6 red stamps. Heath 
Aerial Vehicle Co., Chicago. 


AEROPLANE, greatest invention, perfect 
stability, comfortable, safe, patented. Fame 
and % interest for investing about $10,000 
to build first machine. John Jirasek, Cedar 
Rapids, Iowa, 


AVIATION—Hydroaeroplane the safest and 
best paid profession of today; operators in 
demand; we put you in line to become one. 
Write for further particulars free. J. G. 
Kloeckler, P. O, Box 415, Dayton, O, 


motors, 
Patterson, 


MOTORCYCLE Tire Jimmy, $1. Takes 
off tire ten seconds; puts on tire twenty 
seconds. Goes in tool box. Booklet free. 
Tire Jimmy Co., St, Marys, Ohio. 


1913 M. M, Twin, run ee miles. Lamp, 
Presto Tank, Carrier ‘ools. perfect 
running order. $180. clay. Mitchell, Edgar. 
Nebr. 
REAL bargains in used motorcycles. Ex- 
celsiors, Popes, Flanders, Emblem, Thor. 
Write for ist, Frank Gravatt, Atlantic 
City, N. J. 

SELF-adjustable motorcycle, bicycle pen- 
nant holders. Fit any handlebar. Neat 
appearance, 18c. EE, Fritch, 156 Crane, 
Schenectady, N. Y. 


1912 EMBLEM Twin motorcycle, nearly 
ew, $145. Wagner, Warsaw, Ohio. 


1911 AMERICAN, $65. Guaranteed. 
Photo, 10 cents. R. Coker, Perry, Iowa. 


CENTURY Bicycles equipped with Mud 
Guards, Coaster Brake, etc. $23.50. Weis 
Bicycle Co., La Crosse, Wis. 


WANTED—Second hand motorcycles for 
cash. Send description and lowest price. 
Harry R. Geer Co., 888 McLaran Ave., 
St. Louis, Mo. 


WILL trade a Santos Dumont type mono- 
plane for motorcycle. Hathorn’s Aeronau- 
tical Supply House, Mason City, Iowa. 


SUPPLIES, Large stock, immediate de- 
livery. Catalog free. American Aviation 
Co., 2957 _N. Lawndale, Chicago. 

COMPLETE Plan, drawn to scale, with 
concise instructions for building a 3 foot 
Nieuport Monoplane, 25c. Other Plans; 
Bleriot, 15e; Wright, 25¢; Curtiss, 35c; 
“Cecil Peoli’” Champjon Racer, 25¢. 
of five, $1. 40 pp. Model Supply Catalog, 
Se. Ideal Aeroplane Co., West Broad- 
way, N. Y. 


BUILDING and Flying an Aeroplane— 
160-page handbook covering the building of 
small models and full sized gliders and 
machines. In both biplane and lane 


MOORE’S Universal Assistant and Me- Me- 
chanic. Contains over 1,000,000 industrial 
facts, calculations, recipes, processes 
trade secrets for every known business. Also 
200,000 items for gas, steam, civil and min- 
ing engineers, machinists, plumbers, manu- 
facturers, etc. Also a great many valuable 
points in law. 1,016 pages; 500 engravings, 
subscription prices from $4 to $7. Size. 


Weight, 1% Special 
Foster & Co., Book Dept., 


DON’ Ty buy that book. We loan standard 
books by ma You can buy or return 
them. We plan short courses of reading 
for you free. Self-help; business; health; 
house, home and field; economic and social 
problems; books for writers and speakers: 
religion; science, ete. Lists and bi- weekly 
Library Critic on request. State subjects 
in which interested. Oriental Esoteric 
Library, 119 Washington, D. C. 


ENGINEERS’ questions and answers for 
license, by Hobson, for twenty-five cents, 
postpaid. Send stamps. Reilly’s Book store. 
Thirteenth, above Cherry, Philade Iphia, _Pa 


NEW Book, “‘Jane,’’ 10c. 
books and den pictures free. 
‘o 5, Columbus, 0. 


Catalogue of 
Bond Pu). 
SAFETY Razor free with eac’ ch ¢ order { for 

book ‘1,000 Ways To Get Rich,” at 25c. 

C. Grafton Marshall, 924 Grand, Harris- 

burg, Pa, 


BOOKS, Any kind published. Catalogs 
Pas Reese Pub. House, Mount Pleasant, 
‘a. 

FASCINATING books and den pictures. 
Profusely illustrated. Catalogue, 2c, Curtis, 
Englewood, 


DIETERICH’S 50 Perpetual Motions. 
Tells all about Duamel Motion, iliustrates 
50 different forms. Tells about Patent Office 
Practice in regard to same. Very interest- 
ing. Sent by mail postpaid on receipt of 
25e, coin or stamps. F. Dieterich, 662 
Ouray Bldg, W ashington, District of 
Columbia. 


FOX and Hound and Trappers’ World— 
America’s fastest-growing outdoor-life, trap- 
ping, sporting and dog magazine; has good 
beagle department; sample free. $1 per 
year. Address Fox and Hound, Desk PM, 
Decatur, Tl. 


models the well-known Curtiss and Bleriot 
types are followed. Fully illustrated with 
detail drawings. Price, $1 postpaid. Popu- 
lar Mechanics Book Dept., 318 W. Wash- 
ington St., Chicago. 


HOW To Make a Biplane Glider—Our 
book ‘‘Amateur Mechanics No. 2’’ contains 
a complete detailed description of how to 
make one. Price of ik, Postpaid. 
Mechanics Book Dept., 318 W. 


BARGAINS in Motorcycle Supplies and 
slightly used motorcycles. I can save you 
money. Write for particulars. Jewell E. 
Pierce, Magnolia, Miss. 


A-B-C of the Motorcycle—250 page 
“Show How’ book for owners and opera- 
tors of motorcycles. cloth 
binding. Price $1, paid. Popular 
Book Dept., WW Washington 
St.. Chicago. 


200 MOTORCYCLES, Standard makes 
guaranteed for season, $50, $175. Acces- 
sories: heavy carrier, $3; headlight, $3.50; 
Speedometer, $10; tires, $5. Cote Motor- 
cycle Works, 738 Sheridan _Rad., Chicago. 


MOTORCYCLES and Bicycles _ price; 

ver 100 best makes. Motorcycles $50 to 
$150; bicycles $5 to $25. Get list today. 
Brown Music Co., 9119 Commercial Ave., 

Chicago. 


WE want you to have our 1913 Mo- 
torcycle Supply Catalog. Ask for Catalog 
14, Give the name of the motorcycle you 
ride and ask for the Yellow Sheet. Save 
money by getting acquainted with us. 
Saufley Supply Company, Kansas City, Mo. 


MOTORCYCLES, all makes rebuilt, guar- 
anteed good as new. Indians, Harleys, Ex- 
celsiors, Readings, Kultures, Merkels. $25 
to $100. Tires $3 to $6. Buy direct. 
Save dealers’ profits. Deninger Cycle Co., 
Rochester, N. Y. 


BIG bargains in second-hand motorcycles, 
$25 up. Indians, Harleys, Thors, Excelsiors 
and Merkles. Write for descriptions. How- 
ard A. French & Co., Baltimore, Md. 


DON’T buy a Bicycle Motor Attachment 
until you get our catalog and prices. Shaw 
Mfg. Co., . 27, Galesburg, Kansas. 


St.. Chicago. 


CHICAGO Aero Works, 143 N. Wabash 
Ave. Catalog for stamp. 


MECHANICAL Kinks and_ Steel Temper- 
ing Book (new edition) and Mechanical Di- 
gest one year; special offer, 25c. Mechanical 
Digest, Grand Rapids, Mich, 


WHILE they last, book containing 140 
red-hot secrets exposed, lic; any one worth 
the price of all. & 8. ¢ Ass'n, 
Box 605, Columbus Grove, Ohio 


MECHANICAL Books, 500 titles, Send 
for Catalogue and Circulars. Proctor Book 
‘o., 559 W. Lake St., Chicago, Ill. 


LATE Flash Song Book for a 2c stamp. 
Antlers. 322 Royal St., New Orleans, La. 


BLACKSMITHS 


BLACKSMITHS — Learn hand-wrought 
—— ironwork. Our 200-page book 
“Hand rging’”’ points out clearly all the 
guiding principles and methods which un- 
derlie all forge work. Written by a prac- 
tical authority. 122 illustrations, cloth, 
$1 postpaid. Popular Mechanics Book Dept., 
318 W. Washington St.. Chicago. 


BOY’S Book of New Inventions—A story 
of the adventures of a boy who went to 
the workshops of inventors, aviators, elec- 
tricians, and photographers accompanied 
by a scientist to explain things. Told in 
a fascinating way and deals with wireless 
telegraphy, aeroplanes, photography, mo- 
tion pictures, ete. Price $1.60 postpaid. 
Popular Mechanics Book Dept. 318 
Washington St., Chicago. 


SHOP Notes—Many valuable kinds for 
blacksmiths are contained in our series 
of Shop Notes books, 9 volumes, 50c_ each 

tpaid for $4.50 per set prepaid. Popu- 
oy Mechanics Book Dept., 318 W. Wash- 
ington St., Chicago. 


BLACKSMITHS—Here is your oppor- 
tunity to be an expert blacksmith without 
help as life is short. Try Toy’s Modern 
Methods doing hard jobs easy. Forging 
and welding all kinds of steel solid, and 
tempering and hardening all tools to a 
standard by colored charts. This is real 
information, not theory. All for one dol- 
lar. Send for free samples. W. M. Toy, 
Sidney, Ohio. 


MAILING LISTS 


2,000 SELECTED Pictures for $2. A 
Panorama of World Events. _Political—In- 
dustrial—Social—Humorous—Tragic—all_ of 
intense human interest. An ‘‘instant history 
of the year 1912.’ Twelve numbers of Car- 
toons Magazine for 1912 bound in 2 vol- 
umes of six numbers each, representing the 
best work of over 100 of the best cartoon- 
ists, will be sent prepaid for $2, or either 
volume for $1. Cartoons, 318 W. Washing- 
ton St., Chicago. 


GAS for power is taking the place of 
steam for reasons of economy. Learn all 
about this great change by reading our new 
non-technical book on this subject, written 
by a first- class authority for the practical 
man. 192 pages. profusely illustrated, 
cloth binding. Price. $1 postpaid. Pop- 
vilar Mechanics Book Dept., Chicago. 


FREE to business men, copy of our com- 
prehensive ‘‘Silent Salesman.’’ Contains 
over 2000 different classifications of Mail- 
ing lists with number and price of each 
list. and information eve business man 
needs. Accept this free offer. oom Cir- 
_ Addressing Co., G 164% W. Adams, 

ica, 


“METAL Spinning’ is the name of the 
only book published on this interesting art. 
A concise working manual both for those 
who desire to spin metal as an art recrea- 
tion and to follow this work as a trade. 
80 pages. 33 illustrations. 50 cents 
postpaid. Popular Mechani Book Dept., 
Chicago. 


POPULAR MECHANICS ADVERTISING SECTION 


Gas Engine Troubles and Installation. EALTH and Success for You AND POSTCARDS 


motile Troubles and How to Remedy Them, | lets which we will send you 
leathe’ 0. six two-cent stamps and the addresses 
circulars free upon 

1126 8. W Ave., 


VOSTCARD is great fun. 
WOOD-Working for Amateur Craftsmen— I 
Yacht and Boat Building Books. 2 
Saag md Co., 2% Hudson 8&t., New York, every essential step in wood-working. 


big cnchanae list if you send 10c for trial 
able for either self-instruction or for use in : 


to read Independence and 
Opportunities. 


SEND 10 cents for 36-inch colored pi 
showing Battleships in 


YOU can write 100 words ; 


other ona ‘tree. knowing Shorthand. 


EDUCATIONAL AND INSTRUCTION Your money back if “MOV ING picture favorites on post cards, 


. sample set five, ten cents. 


Grenville "Klelser’s Mail Course in DON’T fail to read 


Business Opportunities. 


H after- dinner Speeches ; Finest thing in Art 
address board meetings; 
more acquire self - connidence, 


5 to $8 a day as skilled Elec- GREAT, New Picture Postal Puzzle, . 
Moving Picture Operator. East 


il, short time at small expense, 


or playing the violin. 


“UNCLE Sam is a liberal employer. 
ify for a Government position. 
you hed mail for any Civil Service 


Write at once for catalogue and 
full particulars—no obligations. 
National Trade School, 5 


_ OHIO _Flood- View Post 
Civil Service School, : 


$35 PAYS for a complete, 
tical course in automobile Griving and re- 
We have the best equipped school 


Guarantee satisfaction 
ay and evening classes. 
Academy of Automobile En- 


MEMBERSHIP only 


writing advertisements. Send today for free 


a photo miniatures, 


of ‘Advertising, 801 Bastable, 
. instructors obtainable at the 


ANTEI to send for bulletin 


hes 


S$. Wabash Ave., Chicago, Ill. 


FIVE hand- painted “Photograph, entranc- 
25c¢. 


Red stamp brings particulars, COLLECTIONS—Bad 


Vancouver Mercantile Agency, 


col ted 
a. 


go School of Draft- Industrial— Social—Humorous—Tragic — all 
Building, Washington. 


PRACTICAL | Business Course, 


tested letters save agency commissions. history of the year 


Magazine for 1912 boun! 
numbers each, repre- 
work of over 100 of the 


iems Company, 721 Dearborn ‘Ave. MOTION PICTURES 


1 
£2. or ‘either volume for $1. 
mixing and “Cone rete, 


or correspondence course unnecessary, 
Atlas Publishing Co., 304 Atlas 


Write with lead pencil. 


PhotosEnchanting 
Complete instructions 50c. 


Ey ahler, 1i7 Russell St., Brooklyn, appeal to lovers of beauty. 


: , 2-Powers No, 6, and 
Standard Moving Picture Machine, second- 
: guaranteed to be in perfect condition. 
worn parts have been replaced. 

machines are bargains. 


ternational pet of greatest 


wouders together with a 
of each one reprinted in 
mailed to any address for 


Learn of 
the most ‘practical subjects of study to-day 


page book me... every phase of the mov- 
its production and its theatre. 
Tadiapensaiite for reference and instruction 
to the thousands of workers in the motion 


DUPLICATORS AND DEVICES 


gage in individual study 
Course in Mechanic al ‘Drawing. anything by thousands. 


Mec hanics Book Dept., 
Chica 


CROSS Real Course $3. “to write photoplays 


to seventy-five duplicate copies 


school whose instructor 
a successful photoplaywright. 
* Motion Picture School, 


MATHE MATICS made easy for all by with |p 

to $6. “according to size. 

twinkling of an eye, every conceivable prob- 

lem that occurs in the Office, Store, Shop, 

Bank, Farm or Factory. 

labor- saving work on figures in the world. 
e, 


MOTION Ly plays wanted. You can 
teach you by_ mail. 
Big ,demand good 


HOW to get a Hektograph that will mz 


“Pop ular Mechanics Book Dept., Heyer Duplicator’ Co., 


bol Sheridan Rd., Chicago. 
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25 COLORADO post cards 2% All dif 
ferent, beautifully - colored sent postpaid 
anywhere Colorado Novelty Co 3756 
Hav» 
from 
DON'T f 1 postpaid Popular Mechani Book Dept., Chicago 
Fortune unde Chiceso 
My new method, Harbor. sy mail prepaid Dept H, 553 
YOU Can Earn More—Achieve More— lars free Write today A. B. Weaver, twenty-five cents 
Buffalo, N. Film Portrait. Co., President Street 
fitted thousands leadership in | 
life 
you 
Wagna ev 
York rades ree employment jureau places 
a ee - graduates in good jobs Special limited POSTCARDS Hawaiian Post Cards 
Qual beautifully colored, 12 for 25« Hawaiian 
prepare Service Bureai one 
Cards, eac 
Capital ty Co., Park St., 
SHORTHAND Correspondence Course by _POSTALS—Just Girls; 10 nifty poses 12 
world’s greatest living court stenographer and most up-to-date hop it Chicag “0 25 Bailey, 110 Mapk Napanoch, 
Osgoodby’s Speed Method makes experts. = 
No failures Catalogue M free Osgoodby [ts—CCisdY 10. Send for lis 
School of Stenography, Rochester, N x. of names Lafayette Postcard Exchang 
Ave... Chicago PHOTOS. Beautiful Womer “Gems cf 
Cur 
caro School of Motoring Write for par EVERYBODY'S doing it. Singing “Par 
ody Post Cards,”’ 12 for 10c. Jack Leach, 
Th 
VENTRILOQUISTS in demand every- 
where “Wonderful easily learned, COLLECTIONS 422 Third Avenue ew ork 
jegsant employment enormous _ salaries CARDS of Notable and Historic placs 
debts collected in Ireland, England, Scotland Catalog ‘ 
- - and sample card, for 5 cents, stamps, ar 
PENMANSHIP taught by mail Par- American. country Strain, The Lighthouse, Belfas 
ticulars free. Robert E. Colyer, 3757 La- | 336 Hastings Treland / 
clede_Ave., St. Louis, Mo. CLAIMS: all kinds, | 2,000 SELECTED Pictures for $2 A | 
DRAFTSME 
ful Lettering.’’ 
ing. McLachle j 
in 2 volumes of ; 
senting the best 
ent prepaid fer 
interior, exter Cartoons, 318 
biture, statua ) 
structions in ee 
Plaster, Arti ards—Something 
Paper-mache, Marble dust, ete. (orna funny Set of 6 “curtain raisers’ for 
mental forn Making elastic and rigid Bank Bldg., Cincinnati, Ohio i Postpaid oO. K. Pub. Co., Decatur 
moulds, castir from life, stuccoing frame = : 
buildings, made} coloring gilding ANNOU NCEMEN Slides ‘ = 
nishir poses, 
New y Six for 
Seven Wonders of the Modern Spring 
Forld—What are they Do you agree 
with the selection resulting from the in- 5 SPORTING | Post; ar Miss A 
= fagazine? The IF you really want to exchange post : 
compiete Rhodes Bldg Atlanta, Ga cards, try our splendid clut Lists circu } 
selection of the — — ir -ountrie »mberst 
pamphlet form ments—Machines, standard size. Others $5 
10 cents in stamps Popular Mechanics to $40 and all apparatus Catalogues YOU'LL set card from everywher 
Ralph J. Golsen, 65 E. 46th St., Chicago Membership 10 Idaho Card Exchange, 
Department M. _ | Dept. K, Box 906, Boise, Idaho 
ily mace Prints i 
Costs little. Full 
Kuns, 773 Summit 
opula lechanica Bonk Dent 218 Wf venue, DC 
Modern Duplicator. made _ without 
ypewriter, 
Booklet 
fgrs., 339 
ke | 
» £9 
318 W. W | 
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CAMERAS AND PHOTO SUPPLIES 


PHOTOGRAPHS of your sweetheart, baby 
or other member of your family or relatives 
can be reproduced on a vase, match-case 
plate, spoon or knife. Results durable and 
attistic. Write for particulars. Alta Vista 
Picture Co., 3809 Alta Vista Terrace, Chi- 
cago, Til. 

FREE samples. Send 2 negatives for a= 
sample prints. Developing 1 per 
any size. Velox 24x3%, 3e; 
4%, 4c; 3%x4%, 5e. Eastman’s 
Improved Finishing Methods Used. Little- 
field & Son, Dept. F, Delavan, Wis. 


KODAK Films Developed Free. Prints 
40c per doz. For sale—Goerz Dagor, 16%- 
inch Lens. Cost $182.50. Bargain at $100. 
Davidson, 15 McVickers Theater, Chicago. 


PRODUCE beautiful, waterproof, trans- 
parent, photos on glass, chinaware, watch 
cases, etc. Make photo sofa pillows, neck- 
ties, magic disappearing photos and other 
novelties; 8 complete formulas 25c. P. Ben- 
son, Stewartville, Minn. 


KODAKERS everywhere, mail me your 
finishing work. 12 years’ experience; first 
film developed; samples rr prices free. 8S. 
Taster, 1326 Deloss Street, Endianapelis, 


OPEN Automobile business of 
Capital unnecessary. Only 


machines. Full particulars 50c. A 
+ Motorcycle Exchange, Rochester, 


6%x8% GOERZ lens and camera, 5x7 
camera. Box 133, Harwichport, Mass. 

ELECTRIC Flash Lamp Battery, 110 v, 
Price complete, 75c. Eads & Johnson, 2703 
T, Sacramento, Cal. 

BIG Money Saved on Photographic Lenses 
and Apparatus—g exchanged; repairin, 
done. Ralph J. Golsen, 65 East 46 
Street, Chicago, Department P. 


USE your spare time to build u mail 
order business of your own. We help you 
start for a share in profits. 27 opport-ini- 
ties. Particulars free. Mutual Opportuni- 
ties Exchange, Buffalo, N. Y. 

$$$$ INFORMATION Reporters W. 
Everywhere. Big pay. Spare time. — 
fidential. Enclose stamp. National In- 


PHOTOGRAPHS wanted by publishers. 
I'll find a buyer for all prints I deem 
worthy of publication. Send your name on 
a postal for leaflet of instruction. A. 8S. 
Dudley, Pactgraphte Expert, Box 775 G, 
Philadelphia, Pa 


WE buy, sell and cement. Bargains 
in Microscopes, Telesco Binoculars, 
Cameras, etc. Bargain ist’ sent. Kahn 


& Son, Opticians, No. 54 John St., New 
York. Established 62 years, 7 


PHOTOGRAPHERS, professional or am- 
ateurs, to handle a high- grade photo prop- 
osition. Assures you $1,500 yearly. Steady 
employment. Write quick for particulars. 
United Photo Cutlery Co., Canton, Ohio. 


ANY photographs on post 
cards 55c dozen. Tornado post cards 45c 
dozen. Ricard, Photographer, 3327 Fowler, 
Omaha, Neb. 


PUBLISHERS, buy western photos from 
the western photographer, H. Kaloger, Chi- 
rook, Mont. Prices on request. 

SEND us your best negatives to enlarge. 
Satisfaction guaranteed. Write for pariicu- 
lars. C. K. Waite, 3237 17th Ave., So. 
Minneapolis, Minn. 

PHOTOGRAPHIC Post Cards from your 
films, 4c each; 30c dozen: $1.50 hundred. 
Films developed, 10c. Careful workmanship. 

fr Fred 8. Marvin, Kane, 


“TRANSFER Photos on Watches, Glass, 
ete.; make good money; experience unneces- 
sary. Full instructions for 25 Kaloger, 
The Photographer, Chinook, Mont. 


MAKE your own electric printer. Blue 
prints 50 cents. Des Moines View Com- 
pany, Box 109. Des Moines, Iowa. 


KODAK Films Developed, 10¢ per roll. 
any size. Prompt attention given mail or- 
ders. Prints 2%x3% to 3%4x4%, 3c; 4x5 
to 3%x5%, 4c. J. M. Manning, Box B, 
1062 Third Ave., New York City. 


OUR Photo Finishing Department at your 
service. Studio method, individual treat- 
ment. Best work possible. Films de- 
veloped, all sizes, 10c. ——. 3c, 4c and 
Se. - Send film for free mple. Lansing 
field. "Mase. 1485, 73% Main Street, Spring- 


AMATEUR Photographers: Beautiful 
black and white photographs, rich in detail, 
are produced on professional photo papers. 
Are you getting real photographs or merely 

nts? There is a great difference; you 

the judge. Send me a_ negative and 
stamp for sample, and price list today. W. 
Ik. Clement, Box 1046, St. Louis, Mo. 


KODAK finishing as done in the factory. 
Any size = film developed for 10c. Prints 
oa Cyko, 2%x3%, 3c; 24%x4%. 3%x4%, 4c; 
% postals, Se. Best work and 
24-hr. service. Camera Shop, 17 East Main 
St., Marshalitown, 

DEVELOPING, ten cents roll, any size. 
Prints 4x5 and Post Cards, four cents. All 
smaller sizes three cents. 8x10 enlarge- 
ments, forty cents. O. E. McLaugiilin, 
Detroit, Mich. 

50c. OFFER for 10c. Send 10c and film, 
any size. Will furnish six prints. Beauti- 


ful work. Prompt service. 8x10 enlarge- 
ments mounted, 20c. Roanoke Cycle Co., 
Reanoke, Va. 


KODAKERS—A very special offer. Send 
and six exposure roll and 30c¢ for develop- 
ing, and six fine velvet prints—one beauti- 
fully hand-colored. Booklet and sample 
free. Kamera Shop, 179 Auditorium, Chi- 
cago. 

oF OSTCARDS printed off any size films, 
3e each. High-grade work quickly done. 
LaMoille 


Send for samples and price list. 
Postcard Works, LaMoille, Ill. 

SPECIAL! This month we will make a 
beautiful 8x10 enlargement from kodak films 
for 25c. Factory methods, Camera Shop, 
17 East Main St., Marshalltown. Ia. 


MONEY in Phetnenehe. I start ama- 
teurs making money at home taking por- 
traits; become professionals. Studio secrets, 
retouching, ete., fully explained. Wells’ 
Studio, East Liverpool, Ohio. 


BUSINESS OPPORTUNITIES 


MAKE More Money! Operate a good, 
substantial Mail Order business—our 
“Silent Salesman’’ system can easily be 
done in spare time yet the possibilities are 
unlimited! For years ‘‘Booster’’ has actu- 
ally and accurately led thousands like you 
over the Successful Road to Wealth. To 
succeed you've got to read The Booster 
Magazine for ‘‘Booster’’ is Opportunity and 
Starts you in business for yourself—tells 
you how to get the dollars—puts you next 
to the best money making propositions on 
earth—ones that really get You the money. 
Send 10c for two months’ trial subscrip- 
ticn. Booster Magazine. Northwestern 
Building. Chicago. 

STOP! Investigate at once! New busi- 
ness! No experience; 500% profit making 
photos with the new One Minute Post Card 
Camera, Takes and delivers finished post 
card photos in one minute right on the 
spot. No plates, films or dark room. Make 
big money everywhere, traveling or at home. 

This is your opportunity for immediate and 
permanent success. Don't delay! Write 
today for free information. The One Minute 

era Co., Dept. 223, Rand-MecNally 
Bldg., Chicago. 

YES, it’s a new one, never advertised 
before. A beer coil cleaner that works 
like shot in a bottle. Build routes clean- 
ing coils at 25c each. We lease you ma- 
chine with exclusive ee Weighs 15 
lbs. Sand Blast Beer re Cleaner Co., 
312 Madison St., Chicago, 


MAKE yourself independent. Learn col- 
lection business. Small competition; large 
returns. We teach and appoint you our 
agent. Service 117 North Dear- 
born St., Chica 


START Make big. money ren- 
ovating and hotel, 
Lank, bar, store, home furniture, etc. No 
cxperience needed, no competition, few dol- 
lars sufficient to start. Our polish formula 
is the best existing. Full information for 
stamp. Exposition Spec amy Co., 1632 
Paight St.. San Francisco 

WE start you in furnishing 
everything; men and women, $30 to $200 
weekly operating our “‘New System Specialty 
Candy and Popcorn Crispette Factories."’ 
home anywhere; no canvassing. eo 
lifetime; booklet free. W. Ragsdale Co. 
East Orange, N. J. 


FORM a corporation—Congress Law for 
D. C. and all states; cheap. Raise money 
easily. U. S. Legal Corporation, Washing- 
ton, D. G., representing $1,225,000.000. 


WE Sell Patents. Established 1900. If 
you wish to add a new product to your 
line, write us. Charles A. Scott Co., 596 
Central Bidg., Rochester, N. 


LEARN Metalizing. Carna- 
tions, Roses, Butterflies, etc., into exquisite 
jewelry novelties. Pleasant, profitabte home 
employment. Dime brings beautiful sample 
pin. Benson, Stewartville. Minn. 


formation Sales Company, BCH. Cincinnati, 
START a manufacturing business. New 
money-making plan and formulas 10c. Sat- 
isfaction guaranteed. Commercial Chemists, 
731 Williamson Bidg., Cleveland, Ohio. 


GOOD Results, Greatest Mail Order Mag- 
published; three issues 10c. “Publis. 
1 PM, North 43rd Ave., Chicago. 


oo for names, information, formulas, 
structive booklet for stamp. Informati 
System, 296 Marietta, Ohio. ms 


AN intelligent person may earn $1 
monthly corresponding for newspapers. . 
canvassing. Send for particulars. Press 
Syndicate, 700 Lockport, N. Y. 


$150 MONTH. No cdivventina or mail 
erder phantom. You save merchants $10 
monthly, yet sell nothing. Box 4, Fort 
Scott, sane 


EARN 5-10 dollars a day making cement 
fcnce posts ; big. increasing demand. We 
show you how. Myland, 2125 N. Front 
Philadelphia, Pa. 


BIG money made. Baseball and football 
machines. Sullivan & Co., 650 Sherman 
St.. Richmond Hill, N. Y. 

INCORPORATE free; pay expenses: we 
take stock for services. Listed Securities 
Co., Elmira, N. 

EARN money in spare time. Pleasant 
home work, no canvassing. Send stamp. 
Lerepac Co.. Flushing, L. L. New York. 

MR. Mail-Order Man! Deal with estab- 
lished corporation. We have ideal method 
for beginners or established firms. Patented 
specialties. Factory _ prices. No fake 
schemes. Copyrighted prospectus free. 
Mississippi Valley Co. Inc., Box M 629, 
Pittsburg. Kansas. 

MAKB Money Making Concrete Mantels. 
We help you. 100% profit. Our adjustable 
iron forms make any size mantel. Forms 
cost $25. Think of the thousands of man- 
tels sold yearly. Write for information. 
Bishop & =") N. Milburn Ave., Bald- 
win, L. L, 

DO you — a business all your own? 
Something permanent and profitable? Are 
you_willing to work for it? your answer 
is Yes, then write us. We have splendid 
cpportunities for honest workers who have 
backbone (instead of a wishbone), and de- 
termination. We will help you to help 
yourself. For further particulars address 
Apex Specialty Co., 1343 Lexington Ave., 
N. Y. City. 

PLASTOGRAPHY enables you to make 
from life, durable busts of your friends in 


imitation marble, bronze, etc. Copies 
statuary of old masters. Appeals stronger 
than photography or paintings; is less ex- 


pensive, easier to learn. Full instructions, 
50c; particulars free. Plastograph Studio, 
Fort Casey, Wash. 


OUR magazine. 


Your inspiration. Tips 


to agents. Mail-order business. Hints to 
the trade. Beginners’ helps. Small invest- 
ment. Big value. 10c copy. 3 months, 


2he. Prospectus _ free. “*Lever’’ Mail 
Trader, 44, Elizabeth, N. J. 

$200-$300 A MONTH. Be independent— 

a manufacturer. Going out of _ the 

Medicine Business, we offer our rare Euro- 
pean Formulas, all 4 collections, for $2 as 
long as they last. Particulars free. 
Co.. 5325 Bishop, Chicago. 

LET me send you free particulars con- 
cerning my “Half Dollar’’ advertising plan 
Operate either locally or by mail. Immense 
profits. R. J. West, Topeka. Kansas. 

YOUR 25-word advertisement placed in 
28 good monthly magazines for $1.25. One 
inch display, $3. Write me before placing 
any advertising. I'll save you money. F. 
1. epilter, 1000 Bastable Block, Syracuse, 
N. 


GOLDEN Seal the Golden Harvest, 
$6.500 per acre. Rasily grown. Ex- 
planatory booklet ten cents. Buckeye Gar- 
dens, 200 Main St.. Cincinnati. Ohio 


LEARN Transphography — make trans- 
parent photographs on watch dials, china- 
ware, ete; instruction 25c. E. Greenhalgh, 
816, 58th, Brooklyn, N. Y. 


I HAVE had ten years’ experience and 
have 3 good in the Mail Order Business; 
began with $5. Send for free booklet. Tells 
how. 5074, Lockport, N. Y. 


SEND for my booklet ‘““How You Can 
Become Your Own Master,’’ without capi- 
tal. In a business in which there is no 
competition. E. Daugherty, 1236 W. Madi- 
son St.. Chicago. 4 


LEARN Realty Business. Big income. 
We'll teach you. Free booklet tells hos. 
American Realty League, San Franc 


| 
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LEARN to make metallic sign letters. MAIL Order Dealers! Advertisers! You SIGN Agents—Painters—Something new 
Experience unnecessary. Practically all need our 1913 Advertising Kate Book | and better. Attracto ready-made Gold and 
profit. Particulars free. Cushing, 2715 | with the latest Dollar-making feature Silver letters. 21 kinds, easily applied. 
South Main, Los Angeles, Cal. That Pay.” money lettering store windows, 

“eye aoe i yives you cost o vertising in 0 making signs, and selling our line of flash- 

. “~ > eation, circulation, closing dates and other © experience needed. Write for sample 
— free. B. H. Elkins, Farmington, useful knowledge. Includes thirty original | letter and catalogue and start at once. 

Mail Order propositions, winners every | Address Attracto Sign Co., 2655 Nerth Clark 
one of them. A $10,000 investment at | Street, Chicago. 
and convincingly presented to one thousan your service. You can make a legitimate MEN er “Government 
investors for $5. | Companies incorporated | profit of 95¢ on every dollar order. This poEN and, Women wanted for Government 
and financed. Alfred 8, Perry, Financial | very valuable manual sent prepaid to you | Vacations Steady work. Over 12,000 ap- 
Agent, Fairfield, Conn. for 10c. Write now! Dearborn Adver- th , 


i A pointments this year. Parcel post requires 
STOP wage slavery. Formulas and in- | tising Agency. 521 Dearborn St. Chi- | several thousand. Influence Vonmecwseer 


structions for manufacturing six big sellers | C&go. Write immediately for free list of positions. 
and 100 business opportunities sent for TRIAL Offer: 


$1 places your 25 word ad Franklin Institute, Dept. 0 22, Rochester, 
lie, W. J. Techtmann, P. O. Box 1487, | jn 200 different magtainne. "Seed ¢ copy n N._Y. 

Los Angeles, Calif. King’s Magazine, Box 13P. Little ilver, HAVE you a few hours to spare? We 
BE your own boss—start a silver and | N. J. __ | Want man or woman in each town. No 

metal plating business at home. No capi- STOP Here! Let me start you in a home capital needed. An hour's work shows 


tal. Send for free descriptive circular. 
Gardener System, Dept. B, D., 803 Turk 
San Francisco, Cal. 

BUY by mail anything you want at low- | guarantee success. Send for proofs. Voor- REAL live “salesmen that have the ability 
est hies. Desk C. R., Omaha, Neb. 
wan , I WILL start you earning $4 daily at 7 : 4 ; 

Mo. heme in spare time, silvering mirrors: no 4 haga cold Rome, ommend 


business that will bring you money every | liars earned in spare time. Pocket sam- 
day. Experience unnecessary, Spare time. | Pie. 400% profit. G. C. Mfg. Co, (Dept. 
No canvassing. I furnish everything and | 204). 20 Warren St., N. Y. 


ASK Bode! He solves ‘Just Your’’ | capital; send for free instructive booklet, Angeles, Cal, Ss ie 
roblems. Particulars free! Write now! | giving plans of operations. G. F. Red- 
Bode 561p Main, Hartford, Conn. mond, Dept. 306, Boston, Mass. ~ SELL something good—150% profit. Fast- 
| gelling necessity. Excelsior. clothes line 
MONEY-MAKING ideas help make more COLLECT money by a sure, ne. sys- | and reel; handy, simple. Particulars free. 
money. 2 copies 10 cts. A. Kraus, 154 | tem. Income $1,000 to $5,000 a year. | Excelsior Mfg. Co., 115 Worth St., New 
Kraus Bldg., Milwaukee. Wis. Quick results. No capital required. In- York, 


PATENTABLE ideas wanted—-Send for | structive book. “Skillful Collecting, "free. 


“MAKE and sell your own goods. Formu- 


2 free books. BR. B. Owen, 30 Owen Bldg., — ongilectors Ass'n., Long Street, | ius hy Expert Chemists. We obtain your 

Washington, D. C. os sues Government Serial Number. Catalogue for 
AD bargains—20 words in 100 monthlics WHAT is your success is ours. Start a stamp. B. Mystic Company, Washington, 

$1: 100 weeklies $2; in 20 big Sunday | Mail Order Business. Deal direct with | D. ¢ 

papers $5. Life Co., St. Louis. the Manufacturer. Free coaching, Free “F100 COMMISSION on one order. $200 


OPERATE Hahn's Premium Machines, t! Warehouse privilege. goods at right prices. | to $300 a week nothing unusual if you 
beat seller for cigars and candies. 3. Hai ha, Our Patented Big Protit Mail Order Leader | handle ‘Mercury’ 170 advertising special- 
1016 Germantown Ave., Philadelphia, Pa. sold exclusively through our co-workers. ties. Agents in this and jobbers a foreign 

7 - Great Summer Repeat Order Leader and | countries wanted. Large commissions, Write 

WE help raise capital at once to start | ‘Tested Qut’’ Co-operative Working Plan : 


you in retail, manufacturing, patent, real now ready. Also our Manufacturers’ lim- 
mail-order, or any legitimate busi- | ited Free Coupon Offer. Experience un- | A 
by means of ‘‘our practical method.”’ necessary and spare time to start. It will | — 
Particulars free. The Business Aid Co., | pay you to investigate Full particulars, SELLING Agents Wanted for “‘Fire Out. 
K 504, Detroit, Michigan. together with Sworn Statements, and Posi- | Best selling small fire extinguisher. A real 
WOULD you like to own a good-paying | tive Proof. Write J. M, Pease Mfg. Co., | Money maker for you. Our proposition 


mail order business? we have a line that | 36 Pease Bldg., Main St., Buffalo, N. Y. Columbus Inst, Lighter 
gets repeat orders all the time. ou can > ly 2 
start in spare time; invest a dollar or two ant 2 erty —_ “AGENTS make 500% profit selling our 
a week and soon own a nice business of ; : - - gold window letters, novelty signs and 


your own; write for particulars. Nadico, changeable signs. 800 varieties in enor- 


1664 Belmont Ave., Chicago. | Dept. 75, Detroit. Mich, Con 1338 Van "Buren 1 
— RESILVER mirrors and make good “MANAGERS: Organize sub-agents. Sell 
tions in our book on electroplating. This | Money. Full instructions 25¢. Elite Ex- | wonderful patented metal attachable fans 
is a working guide for the beginner written | Change, Dept. C5, 3827 N. 44th Ct., Chi- | for sewing machines; unlimited profits, ex- 
by an old hand at the business. 112 pages, | ©88°- clusive control; sample only $1 = aid. 
62 illustrations, cloth, 50 cents postpaid. Particulars. Attachable Fan Co., rtland, 
Popular Mechanics Book Dept., 318 W. AGENTS WANTED Oregon, 
Washington St., Chicago. @ TO $50. mods, 7 
> ain as han AGENTS Wanted—Here’s big money for m and women selling our ‘‘Combination 
your you—and a stylish nobby suit absolutely Self- Heating Flat Iron and Stove,”’ needed in 
or income. Start during spare time and | {@e-. $40 a week easy. Many are mak- | every home; sclls on sight; fine Summer 
build up a Permanent mail-order business | 128 More. Nothing to learn. Nothing to | specialty, Write quick for’ full informa- 
of your own. We show you how and help | PUY. | Nothing to invest. No capital re- | tion. Doud Lighting Co., 174-A, North 
you make good. No canvassing. Experi- quired. We furnish everything free—even Sangamon, Chicago. 
ence unnecessary. The Parcels Post makes the suit of stylish clothes you wear. Our ~~AGENTS—Get ; particulars of one of the 
success doubly sure. Our new ideas and | ™e® are the swell dressers and it doesn’t | best paying pr opositions ever put on the 
up-to-date plans bring the money. No go- | C0St them a cent, and they make big money | market. Something no one else sells. Make 


een’ - 1 t “ every week. Get in now. Now is the time 4,000 ly. Send tal today for r- 
bey for the big money. Your name on @ MF men. ‘Sales Maer. ‘ 
Co., Ine., Dept A, 70 Broadway, postal brings everything free. The hand- 517 camore St., Cincinnati, 


, somest lot of samples of the latest suitings - 
Buffalo, _N. ; you ever looked at to choose your suit TS—Stop canvassing. os district 
MAKE and Sell Mission Furniture— | from. And a book of fashion plates show- | ™@nagers are making big money employing 


From our instructions one man who was | ing the very latest, nifty, nobby styles; | SU0-agents. You can also. We show you 
an amateur made and sold $400 worth of ue adn AB blanks and qrarything how. Write for particulars, stating terri- 
just one article alone. We give you 98 de- |-needed—all free. We pay expressage on | try preferred. Sanito Co., Rochester, N.Y. 


signs and easily followed directions for | everything. Send that postal now—don’t | WHEN you 1 sell Feeny ~“Yacuum Cleaners 
making each piece in 3 books at 50 cents | wait. This is your chance—grasp it. | you make pleased customers. New principle 
each or $1.50 per set, postpaid. Popular | American Woolen Mills Co., Dept. 614, | —creates wonderful suction. One general 
Mechanics Book I Depf., 318 W. Washington | Chicago. agent’s total commissions 1912 were 


St., Chicago $18,498. Write today for our attractive 
INCORPORATE your business under Ari- | | propositions. Feeny Mfg. Co., C-28, Munele, 


the new Short Cut to Light. No engines, 
zona laws. Cost small. No franchise tax. | qynamos or intricate machinery; new in- Ind,__ . ; 
Stockholders exempt from corporate debts. | yentions revolutionize old methods: costs KIMO—Greatest agents’ proposition out. 
Do business anywhere. Laws and forms much less to install and operate than any A waterproof shoe polish, with dauber, 
free. Southwestern Securities & Investment | known method of illumination: gasoline Msher and cleaner, packed in neat metal 
Company, Box D488, Phoenix. Arizona. lights that can be switched on and off x. Send (21) 2c stamps for outfit. W. O, 


INDEPENDENCE and fortune quickly | instantly; artistic fixtures for all purposes, | Turner Supply Co., 3005 8. Jeff. St, 
attained in the Manufacturing Mail Order | such as the lighting of stores, homes, | Muncie, In aE eS. 
business. I furnish Formulas, Manufac- churches, halls, streets, etc.; nothing to AGENTS—Big Profits Selling FE. Z. y 4 
turing Processes and Trade Secrets in all wear out or get out of order; a 10-year Heating Gasoline Irons; also 
lines. Sold under positive guarantee; 18 guarantee furnished with each system; an Irons; have many new features: seil restdiy: 
years’ practical experience. Revision and opportunity of a lifetime is offered indus- territory now going fast; don’t miss this 


improvement of Formulas and Processes— trious men to get into a permanent money- opportunity. Write now for full particulars. 
reduction of Souniadeales cost—utilization | making business; every system installed | Dept, B, Enterprise Tool & Metal Works, 
of waste materials, etc., a specialty. Book- sells others; every user an_ enthusiastic | Chicago. 
iet, Formula List, and Valuable Informa- | booster, Write at once. Gloria. Light | “We want one man in each locality the 
tion Free. W. L. Cummings, Ph. D., Company, 1271 Washington Blvd., Chicago surest proposition for 1913. a Never, offered 
Standard St.. Syracuse, N. Y. MR. Mail-Order Man: Deal with estab- | before. Sales guaranteed. rite immedt- 
BIG Profits for You! Manufacture Bar- | lished corporation. We have ideal method tely. Phelps Specialty Co., Dept. M, 
ley Crisp. New confection. 5e package | for beginners or established firms. Patented | Caro. Mich. —— 
costs you lc. Machine, instructions com- | specialties; factory prices; no fake schemes. AGENTS: $10 daily selling “Perfect 


pete $7.50 prepaid. Send 10c for samples. Copyrighted Prospectus free. Mississippi | Double Suction Hand Vacuum Cleaners. 
— aa Co., 1605 Hyde St., San | Valley Co., Inc., Box N, 629, Pittsburg | Territory guaranteed. Perfect Cleaner Co., 
Frencise Kans, 384 Hudson St., New York. 


| | 
| 
| | 
| 
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AGENTS Wanted—We want a live man 
in every town to act as 

We want you in your town. 
spare time to our business and you will 
make bigger money than you ever made 
before. Give us all your time and we 
will make you rich. These are facts, not 
promises. $50 a week at the start. Be- 
sides, a nobby free suit—and all the clothes 
you want at less than wholesale price. 
Wear one of our free suits as an advertise- 
ment and people will flock to you to buy 
a suit like it and you will coin money. 
Get. our money making proposition and beau- 
tiful book of samples. Just send a postal 


ecard. We pay express charges on every 
thing. Join the live wires—send us a postal 
today. Paragon Tailoring Co., Dept, 614, 
Chicago. 


AGENTS—Hurry—Something new. 
tase device for telephones. Millions will be 
. 150% profit. Apply for territory. 
Phondate Co., 1082 Jefferson, 


Sani- 


Hygienic 
Toledo, 

WINDOW Letter Agents: Increase your 
profits. Sell Attracto ready-made Gold and 
Silver letters—the kind with class to them. 
21 styles—easily applied. Sample and 
eatalog free. Attracto Letter Company, 
2655 North Clark Street, Chicago, 


BEAUTIFUL Embossed Gold Window 
Letters make 1000% profit without experi- 
ence. New, easy proposition. Signs always 
needed. Ours last for years. Rock bot- 
tom prices. Essentials to work with mailed 
free. Embossed Letter Co., 235 W. Illi- 
nois St., Chicago, 

SIGN Painting Agents: 
Best and cheapest window 
Mounted sample free. 
guaranteed. Embossed 
West Illinois St., Chicago. 

BE Our Agent. We 
Vacuum Sweeper manufactured. Women 
are crazy for them. We will sell you one 
at lowest agent’s prices. Test it at home. 
Show it to other women tired of sweeping. 
dusting, etc. Take their orders and make 
money for yourself. Write at once for 
agency terms. The Junior Vacuum Cleaner 
Co., Dept. A, Bradford, Pa. 

YOUNG man, would you accept and wear 
a fine tailor-made suit just for shawing it 
to your friends. Or a Slip-on Raincoat 
Free? Could you use $5 a day for a little 
spare time? Perhaps we can offer you a 
steady job. If you live in a town smaller 
than 19,000 write at once and get — 
samples, styles and this wonderful off 
Banner Tailoring Company, Dept. 325, Chi- 
cago. 

ENDLESS neckties sell on sight; girl 
made $87 in one week; man made $ 
one day; looks like any stylish necktie; ties 
in a different place each time; wears 20 
times as long; patented; write for terms and 
free sample outfit. Endless Necktie Co., 
Gumbel Bidg., Kansas City, Mo. 


HUNDREDS make $50- re ‘a sell- 
ing Guaranteed Hosiery for anu- 
facturer in America. Why "Com- 
plete outfit free. Write quick to our city 
office. Madison Mills, Mfrs., 486 Broad- 
way, New York City. 

AGENTS Wanted—FKither Sex—We re- 
turn your postage, with particulars of the 
best vacuum cleanér; also vacuum washers. 
Cash Buyers Mfg. Co., Middlebury, Ind. 


1000% profit. 
letters made. 
Success positively 
Letter Co., 45 


make the best 


yE earn to $10 a day 
sclling solid Gola Convex Letters. 100% 
and over profit. 10c for sample and par- 
a. Wheeling Letter Co., Wueeling, 
ve 


AGENTS, if you are looking for quick 
sellers and big profits, wonderful oppor- 
tunity; write for particulars. Truester Sup- 
ply Co.. Milwaukee. 

AGENTS—An exceptional opportunity to 
earn $3,000 a year and upward. Some- 
thing no one else sells. Send postal today 
for full particulars. A. S. Shuh, Sales 
Mer., 1700 Sycamore St., Cincinnati, 0. 


ONE Million Agents Wanted. 
ers costing 2c, selling 25c, 
$50. Every firm neods. 
pies. Embossed Co., 
Chicago. 

GET complete outfit for monogramming 
autos and motorcycles with our transfer 
letters; small investment, big returns. Write 
for full particulars. Motorist’s Accessories 
Co., Ashland, O. 


Fast sell- 
in quantities to 
Postal brings sam- 
240 West Illinois St., 


SECTION 


AGENTS—$50 weekly; we manuf 

the best needle case made, a = 
seller; 200 to 500 per cent profit; talking 
unnecessary ; our copyrighted ~——_ 

Scheme’’ Envelopes do the work; g 
agents can make over $100 weekly : 
l0c for a 25¢ sample containing 115 
needles; particulars free; buy direct from 
the factory at wholesale. Paty Needle 
«o., 102 Davis Sq.. West Somerville, Mom, 


AGENTS—‘“Border Wars of Texas,” 
tcok of 400 pages of thrilling accounts of 
Indian raids, battles, ete.; 40 full page 
illustrations portraying the ‘cruel hardships 
of the Texas pioneer. It is a quick seller 
for agents. Sent postpaid for $1.50 cloth, 
$2.00 morocco, or terms, etc., for stamp. 
Matt Bradley, Tioga, Texas. 


INCREASE your income handling Right- 


Idea line all or part of your time. Prac- 
tical articles needed everywhere, including 
vacuum cleaner, vacuum washer, gliding 


casters, etc, Something to interest every- 
body. Write for particulars. A. F. Rosen- 
berger, 709 Rand-MeNally Bldg., Chicago. 


AGENTS—You can make $40 to $75 a 
week selling Guaranteed Aluminum Ware 
to_consumers. Complete sales course free 
—Your Territory Open. Answer — Quick. 
~- 7, American Aluminum Co., Lemont, 


AGENTS-—-250% profit. Wonderful little 
article. Sells like wildfire. Can carried 
in pocket. Write at once for free sample. 
H. Mathews, 1962 Third St.. Dayton, Ohio. 

AGENTS, $50 weekly selling Presto 
Garden Hose Menders (no tools required). 

nd 50 cents for dozen. Standard Specialty 
Co., Indianapolis, Ind. 


Drop everything and write 


AGENTS: 
us quick for special terms on Paine’s Auto- 


matic Change Tray. Sells itself. Greatest 
money-maker in years. Address, Paine 
Specialty Co.. Milwaukee, Wis. 

AGENTS, Mail-Order Men: Send ten 


cents for two numbers of The Opportunity 
Advertiser. Robert S. Tyler Co., Portland, 
Maine. 

AGENTS—$5 daily selling our Handy 
Tool, 12 articles in one. Lightning seller. 
Sample free. Thomas Mfg. Company, 462 


Third St., Dayton, Ohio. 
SOAP Agents: Our Vegetable Soap, 
Toilet Artic ~ and Remedies Excel and 


Outsell. Sample Free. Buchanan & Co., 
ty N. Main St., St, Louis, Mo. 
AGENTS—Shoes are a necessity. Sell 
them from factory. Particulars for stamp. 
Full Value Shoe Co., Lowell, Mass., Desk K. 


SPECIAL lot just received! New invention! 
Inexpensive, exceptionally clever household 
article, for every home. Interests everybody. 
Clean money for agents, both sexes. Send 
stamp now for illustrated folder and spe- 
cial sheet. It will please you. Dept. a, 
New England Auction Goods Co., Box 627, 
l’rovidence, I. 

WANTED—Responsible individuals or 
firms to take exclusive county and state 
rights for handling our new patented Ex- 
tension Cover. Fits all sizes kettles and 
cooking utensils. One million will be sold 
this year. Foreign orders solicited. The 
Scott-Johnson Company, 500 Central Build- 
ing. Rochester, 


AGENTS—Our Wonderful Luminous Cru- 
citx; selling better than ever. Some terri- 
tory still open. Shines all night in darkest 
room. Write for agency. Pioneer Portrait 
Company, 1259 W. 63rd St., Chicago 

SIGN agents, save money; buy our gold 
and silver flexible window letters, non-tarn- 
ishable, best made, four styles, big stock, 
immediate shipments—2 in., 60c; 3 in., 7 
4 in., 80c. Assorted samples 7c. 
tions furnished free. 


Write to-day. New 


York Sign Letter Co., Dept. M, Arbuckle 

Building, Brooklyn, N. Y. 
SALESMEN:—Working for us means 

cash in your pocket every day; Household 


Device; duplicate orders; 
perience unnecessary. 
Specialties Supply Co., 
Street. Brooklyn, N. 


profits big, ex- 
Write immediately. 
31 Willoughby 


AGENTS—We have a new leader; big 
profits; write for free sample and catalogue. 
New Century Specialty Co., 94 Piquette 
Ave., E. Detroit, Mich. 


AGENTS: Send no money. Just say, 
send me particulars of your big Agents’ 
Offer. M. F. Allen Co., 3057 Bedford Ave., 
Brooklyn, N. Y. 


AGENTS: We manufacture the best 
Vacuum Sweeper made; a wonderful seller: 
exclusive territory. The Lafe Shannon Co., 
water Iowa 

GENTS: Something new. 
seis for $1. 


Costs 19¢, 
The Consolidated, Kokomo, 


MEN’S shirts to measure. $1.25 and up. 
Outfit free. Peerless Shirt Makers, Dept. 
23, Chicago. 


AGENTS—$40 to $75 a week, extra pre- 
miums, prompt shipments and a square 
deal. Success and prosperity assured. Ster- 
ling Aluminum Co., Canal Station 77, 
Chicago. 

Loe Here! Sell Berma Starch Enamel, 
greatest repeater and business builder. 
Perfumes clothes; lasting Oriental odor. 
100% profit; samples free. Berma, 140 
Nassau St.. New York. 


KIMONOS: Easily sold; profits liberal. SELL ‘‘Spark-A-Lite’’ Pocket Lighter. 
Particulars free. Mandeel, Edinboro St., | Sure light always. Carry in pocket like 
Boston. fountain pen. Biggest money maker for 


AGENTS, sell Genuine Imported $1.50 
Self-Filling Fountain Pens at 50c, and 
make $4 clear on every dozen. Sample and 
prices 25c. Reese Pen Co., Mt, Pleasant, 
Pa, 


AGENTS: Cost 2c, sell 25c. Sign let- 
ters put on with roller. Samples free. 
Embossed Letter Co., 230 West Illinois St., 
Chicago. 

AGENTS—Big money in name-plates and 
signs. Don't fail to get our live-wire line. 
It’s a money maker. Write at once. The 
Cellumina Co., Attleboro, Mass. 


ABSOLUTELY New—Just out. Make 
large, liberal profit **Radiolite.”’ 
aes Butler Mfg. Co., Dept. 51, Toledo, 

for details regarding this wonderful 

Thiprovement in lamp burners. Nothing 
like it. 


“AN excepiional opportunity for live man 
or woman as local agent for ‘‘Steeltax’’ 
hosiery; something new; quick sales; repeat 
orders. Ideal cure Co., Dept. C, 32 
Union Square, New_York. 

AGENTS wanted quick. Clean, legiti- 
mate, money-making proposition. No space 
for explanations. Write for full particulars 
and exclusive territory. gy Mfg. Co., 
Dept. 2A, 7 W. Washington, Chicago. 

INCREASE your profits $30 weekly with 
our permanent agency. ll particulars 
free. Dept. N, Box 231, Atlanta, Ga. 


STAPLE article, sells like lightning. Send 
Home Supply Co., 70 
Federal" St.. Newberryport, 

EXPERIENC ED Agents: Write for big 
selling propositions. Snyder, Kuhns Bld., 
Dayton, Ohio. 

GENBRAL agents, capable of calling on 
the big trade themselves and handling can- 
vassers for the house to house and o 
to office business, to sell the newest electric 
specialty on the market; sold everywhere 
there is electricity, in the home, office, fac- 
tery, store, hotel; liberal profits: sales- 
driving sample weighs a pound; no experi- 
ence or knowledge of electricity required; 
shews how to use one light instead of two 
and get the same results: sells for $2.50, 
$3.50, $5.00 and saves the purchaser an in- 
vestment of $25.00. 


Write for particulars. 
The Handy Light Co., 155 Handy Light 
Block. Cincinnati, Ohio. 


YOU can make more money operating a 
mail business, but before taking any chances 
invest 10c¢ for two samples of ‘‘Booster’’— 
the one bona fide Mail Order and Agents’ 
publication on earth—a magazine that has 
for years actually and accurately started 
ethers like you in business for themselves 
by publishing the best money making propo- 
sitions on earth—ones that really get You 
the aaaet Send 10c today—it’s h 
dollars to you. Booster Magazine, North- 
western Building, Chicago. 


summer season. With safety clip, only 25¢c 
postpaid. Sole distributors wanted. Amer- 
ican Chemical Works, 33 West 97th St., 
New York City. 

AGENTS, Representatives. Sell Silent 
Servant Steam Vacuum Clothes Washers. 
Does scientifically in twenty minutes what 
a required half day. We show you 
free income of $4,000 to $6,000 yearly. 
Self-Selling household necessity. Write 
manager, Murray Manufacturing Company, 
110 West 34th. New York. 

AGENTS—Something new. big success, 
Lather Kreem, no cup, no brush, no soap, 
ne lather; just apply and shave. Exclusive 
territory. Write cuick. Send 25¢ for 
sample. Mory & Thorn, Dept, C, 260 w. 
Broadway. | 

AGENTS, enormous profits in Window 
Signs. Unlimited field. Experience un- 
necessary with our splendid line ready- 
made gold sign letters, guaranteed non- 
tarnishable. Samples, instructions free. 
Eastern Specialty Co., Dept. 5, 63 Barclay 
St.. New York. 

CASH for names, information, formulas, 
ideas, etc. Steady home business. In- 
structive book for stamp. Information Sys- 
tem. 297 Marietta, Ohio. 

AGENTS, my — will net you 
Particula’ Address, 8. 
Fast. Fieventh St., Rich- 


Virgini 


mond, 
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I HAVE had ten years’ experience and 


AGENTS: Sell Keno Hat-Hanger, newest 


have mate in the Mail Order Business; | patented proposition, $30 weekly easy: sells 
began with $5. Send for free booklet. for 25c; l5e gets sample. Kandlbinder 
Tells ty " Heacock, 147 Charles St., Lock- | Mfg. Co., 521 West Reynolds, Springfield, 
port, Ii. 

MAGIC outfit, 5 tricks, 10c. Israel, 440-J, AGENTS: Send today for show card 
East 146th St.. New York. sign Popular Show Card Co., 


Make more 


READ the Agents’ Magazine. 
Magazine, 


2 months, 10c. Agents’ 


AGENTS—Sell our high-grade line of per- 


fumes, toilet articles, soaps and combina- 
tion boxes. 150% profit. We are manu- 
facturers. Hopfinger & Roth, 216 N, 2nd 
St., St. Louis, Mo. 

AGE? $ sell rich-looking imported 36x68 
rugs $1 Carter, Tenn., sold 115 in 


each. 
four days, his profit $57. You can do as 
well. Write for sample offer and selling 
plan. 2 sample rugs by Parcel Post pre- 
paid $1. ‘89. A. Condon, Importer, Stoning- 
ton, Maine. 

WANTED Agents to sell new Sanitary 
Soap Sprayer and finest Powdered Soap 
manufactured. Just the things for Hotels, 
Offices, Hospitals, Lavatories, etc. Big 
money for travcling men to handle as a 
side line. For particulars address Sanitary 
Sprayer Co., 510 Westminster Bldg., Chi- 
cago, Til. 

PORTRAIT agents find our plan beats 
all others. Prompt shipments—rejects cred- 
ited. 30 days’ Credit. Catalogue of Por- 
traits, Frames, Pillow Tops, sheet Pictures 
and samples free. James C. Bailey & 
Co., Desk H3, Chicago. 

AGENTS—How many houses can you 
make each day? An article for each call 
that no housewife can resist. Recanvass — 
tory and double sales. Write Reed & (¢ 
43 South Tremont Ave., Indianapolis, Ind. 

AGENTS, Either Sex; Sell our New Lu- 
minous Cross Picture. Whole or part time. 


Cross shines brilliantly in dark. Mysteri- 
ous and impressive. Big profits. Sample 
Particulars free. Hyde Art 


prepaid 25c. 
Co., 45 N._ Ashland, 

(CELLULOSIA) Door Plates, new ,let- 
tering pure gold. Send for sample case. 
Nothing invested. 100% profit, sell to every 
house. Public demands them. La Fon- 
taine, Mfr.. Sherburne, N. Y. 

ACTUAL Agents Only—Write for Sample 
of Boyer’s Automatic Re-Finisher, for Furni- 
ture and Store Fixtures. One application 
lasts a year. Finest thing in the world. 
Is not furniture polish, but a re-finisher. 
applied with cheese-cloth. Boyer Chemical 
agents Co., 1 East Michigan Street, 
Chicago. 

AGENTS—100% profit—sell to saloons— 
machine a whirlwind seller. Free sample 
and salesmanship course. Two sales a day 
$15 profit. Write Simplex Mfg. Co., Dept. 
7. Kewanee, Til 


NTS- Make $5 to $10 a day, selling 
‘od, the new smoked sea-food. Sales 
at every house. Large profits. Quick sales. 
Send 25¢ for 1-lb sample. Postage paid. 
Stonington Fish Co., Stonington, Maine. _ 

SELL Hero Fire Extinguishers. Make 

%. ox 694, Macon, Ga. 

AGENTS: Enormous profits if you han- 
dle our line of goods. We have fast — 
that beat them all. Outfit terms 25 T. 
D. Barnes, Hyde Park, Pa. 

$150 MONTH. No canvassing or mail 
order phantom. You save merchants $10 
monthly, yet sell nothing. Box 4, Fort 
Scott. Kans. 

WRITE for particulars of proposition pay- 
ing immense profits. perience unneces- 
sary. Central Mercantile Agency, 203 Mar- 
ket _St., Ft. Scott, Kansas. 


“AGENTS Wanted—New typewriter neces- 
Ny. Sales Manager, Box 217, Albany, 


Chicago. 


“AGENTS wanted for oriental novelties. 
Never before introduced. Quick sellers, Re- 
Ppeaters. Immense profits. Particulars free, 
cr samples 25¢c. Kanematz, Box H-529, 
Portland, Oregon. 


‘TED—Men and boys with mechani- 
eal ability to sell and put on our No-Slam 
outfits for screen doors. One outfit and 
particulars to agents, 1l5ec. Satisfaction 
gvaranteed. King Mfg. Co.. Chicago. 

AGENTS: Manufacture your own leaders. 
“Three In One.” Something new. One 
preparation sells for three. Just use differ- 
ent labels on bottles. Formula supplied. 
Write foteg for particulars. Clyde Fahrney, 

Box 157. Waynesboro, 

“AGE ENTS wanted in every town to sell 
the new, wonderful Instant Vulcanizer. 
Join our money- making representatives. The 
Enterprising Novelty Co., 69 W. Washing- 
ton, Chicago, 


Dept. 235 Michigan Ave.. 
A “LIVE WIRE!’’—Imported Rugs, 36x 
68. sell for Great demand! Write 
quick for territory. L. Ebert (Importer), 
112 Colorado, Indianapolis, Ind. 

FINGERWRITER. Nickeled sample lic. 
Particulars free. K. Fancy Specialty Co., 
303 Ashland Blvd., Chicago. 

SHAVEZY Guard makes Safety Kazor of 
your own favorite blade. Excellent line for 
shopmen everywhere. Sample 25c. Par- 
ticulars, red stamp. Keon Mfg. Co., Wal- 
tham, Mass. 

AGENTS—Demonstrators, Hydro-Vacuum 
Masseur. New invention. Sure big money. 
Indorsed by doctors and beauty parlors. 
Drop card now. Habsco, 504 Mathews Bik., 
Milwaukee, Wisconsin 


AGENTS—To sell the newest electric ap- 
pliance on the market; sold everywhere there 
is electricity, in the home and office; liberal 
profits; sales-driving sample weighs a pound; 
1.0 experience or knowledge of electricity 
required: it shows how to use one light in- 
stead of two and get the same results; 
sells for $3.50 and saves the purchaser an 
investment of $25. Write for particulars 


Chicago. 


the Handy Light Co., 17 Handy Light 
Rieck. Cincinnati, Ohio. 
“SPEARMINT” chewing gum—a dandy 


Sample box, 20 five-cent pack- 
Walsh, 407 


sideline. 

ages, sent prepaid, for 4%c. C. 

Bonheur Bldg., Chicago. 
AGENTS: Salesmen: “Monthly Directory 

(Illustrated) always contains complete de- 

tails of newest, best specialties. 

Sent 3 mony. for 10c. Directory, 120 Lib- 
N 


.00 to $50.00 a week. Parcel 

st a great boom to the Mail Order 
Dealer, if he has the specialties which sell. 
We are Manufacturers of Patented Live, 


Big Profit Making Repeat Mail Order 
Specialties. Our co-workers sell the goods 
for us. Take advantage of our new com- 


bination co-operative ‘‘Tested Out"’ 

an. New Summer Leader, Greatest Re- 
peat-order, Patented, Just-in-season Leader 
ever manufactured by us. Spare time at 
first. Experience unnecessary. Big Profits. 
Small capital. Personal assistance. Write 
now for our co-operative Combination Man- 
ufacturers' Plan, Free Limited Coupon 
Offer. Positive Proof and Sworn State- 
ments. J. M. Pease Mfg. Co., .35 Pease 


Selling 


Bidg., Main St., Buffalo, N 


AGENTS: Breryene desires Health and 
Beauty. The Vacuum Massage Device for 
home use, gives both. No drugs or elec- 
tricity. Demonstration convinces the skep- 
tical and gets the order. New invention. 
Low price. Be first in your territory. 
$30.00 to $50.00 a week. Big booklet free. 
Champlin Sales Co., Pittsfield, Mass 

AGENTS. Lady or gentleman in each 
State to sell our Pencil Sharpener, to offices, 
stores, schools, ete. Liberal commission. 
Beebe Co fork, New Haven, Conn. 

AGENTS—Salary or commission, Great- 
est seller yet. Every user pen and ink 
buys on sight. 200 to 500 per cent profit. 
One agent’s sales $620 in six days: another 
$32 in two hours. Monroe Mfg. Co., X 6, 
LaCrosse, Wis, 


AGENTS wanted for a new household 
labor saver. Quick seller Big profits. 
Cary-Dane Co... 102 West _1Wist_ St.. 

$60 WEE K ‘Selling New 3% pound hand 
power Vacuum cleaner. Retails $6. Get 


agency. Manufacturer, 723 Colonist Bldg., 
Boston. 
BIG money in a an Motors, run 


by gas or gasoline 
10 Lock Street, Buffalo, 


BY acting as agent for our books, you 
can use your spare time to good advan- 
tage. You do not have to be a “‘pro- 
fessional’ to take this up, as these books 
are just what everyone wants. Write for 
particulars, Popular Mechanics Book Dept., 


H. Smith, 


318 W. Washington St., Chicago 

$20-40 WEEKLY, selling guaranteed 
Hosiery, Underwear, Sweaters, Necktie 
Handkerchiefs. 


Credit, Samples free. Sales 
Manager, Roo Worth St.. N.Y. 
‘TS = ce $5.00 to $10. 00 a day on 
Atkinson writes: best 
proposition I have found in my forty years 
canvassing.” Permanent work. Household 
necessity. Saving 80%. Write to- day —_ 
Conerel or Local Agents terms. Free 

ple. H. Stuart & Co., 16 ‘St, 
3 owark, New York. 


CHEWING Gum—Sell to dealers. Clean, 
Profitable business built up quickly with 
our new brands. Four flavors, novel pack- 
ages. Send 1l0c for full pack of each and 


exclusive territory proposition. Helmet 
Gum Factory, 39 Opera Place, Cincin- 
nati, O, 

1500% PROFIT selling our Gold Sign 
Letters. We'll show you how. Sampis 
free. Johnston _ Co., Quincey, 


AGENTS make big money selling our 
new gold letters for office windows, store 
fronts and glass signs. Any one can put 
them on. Write today for free sample and 
full particulars. Metallic Sign Letter Co., 
406 N. Clark St., Chicago. 

“WE are the largest manufacturers of 
Twisted Wire Brushes in America. High- 
est grade goods, best service, highest profit. 
Write for our new catalog. You are sure 
33 Hoadley 


to win. Fuller Brush Co., 
Place, Hartford, Conn. _ 


$1,000 EARNED by three People “within 
thirty days selling our Fire Extinguishers. 
Buyers everywhere, protected territory, 5 
profit, Local and State Agents wantel. 
United Manufacturing Company, 1025 Jetf- 
ferson, Toledo, Ohio. 

U-KAN-PLATE—The polish that plates; 
$18-$40 week year round: exclusive field: 
Ny ooklet. C. B. Seabury, L465, Boonton, 


~~ 400% PROFIT selling our high grade 
work, Samples free. Gordon Co., North- 
western Bldg., Chicago 


AGENTS—$200 | monthly distributing New - 
ells needle cases. Sell 115 needles in boo’ 
for 10¢ and make 200% profit. Approval 
Plan envelopes make talking unnecessary. 
Crew Managers write. Send lc for samp'e 
book and particulars, Newell 
509 N. Grand, St. Louis, Mo. 


$2.50 PER day paid one man or woma.: 
in each town to distribute free circulars 
and take orders for concentrated flavoring 
in tubes, Permanent position. J. 8. Zieg- 
ler Co., _ 445-D, _Dearborn_| Chie ago. 


SIGN Agents—Stop paying ff fancy priccs 
for Gold and Silver Mctallic Sign Letters 
Note ours: 2-inch letters, 70c; 3-inch, 
4%-inch, 90c per 100. Non-tarnish- 
able, staple goods. 5 assorted samples and 
instructions, Particulars free. 
Alexander, manufacturer, 328 East 59th 
St., New_York. Established 1905. 


~ AG ENTS $10 to ‘to $15 per day easily made; 
150% profit; exclusive tercitory; our clean- 
ing, polishing ard dustless mop Ig the bir 
money getter and record breaker. Duncan 
Bros., 2910 N. Troy St., Chicago, 

500% PROFIT selling our wonderful sign 
letters for office windows, store fronts and 
giass signs; resembles finest gold leaf; 
easily applicc mples free. Metallic Let- 
ter Co., Clark St.,_ Chicago, 


SOAP nts make more pew selling 
the celebrated Linro line Coffee, flavor- 
ings, spices, soaps, perfumes, and 135 other 
items. Big commissions to you. Exclusive 
territory. Freight allowed. Handsome pre- 
miums to your customers. Free sample casc. 
No deposit required. Free enpaies. Linro 
Company, 13 Linro Bldg., St. Louis, Mo. 

MEDALLIONS—300% _ profit. Make up 
our own goods and be independent. Cata- 
logue free. Resag Co., 1205 Randolph 8t., 
( Chic: igo. 

AGENTS—Would you take a steady job 
where you can clear $20 to $30 weekly and 
work up to yearly profits of $3,000 or more. 
My line is snappy household goods. Quick 
sellers. Get busy with postal asking par- 
ticulars. E. M. Davis, B17 Davis Bik., 
Chicago. 

WANTED immediately agents to sei] our 
high grade rebuilt typewriters, also rib- 
bons and carbons; over 100% profit. Send 


Company, 


for large illustrated catalogue and special 
agents offer. arlem Typewriter Exchange, 
Agency Dept. 215 West 125th St., New 
York City. 


KEY Checks—$1.45 per 100. 
stamping names on _ checks, fobs, um- 
brella plates. Wholesale prices—Collar 
clips, sewing awls, etc. We show you 
how to make $5 per day. Pease Die 
Works, Dept. M M.. Winchester, N. 


AGENTS—County and ~ State: men and 
women everywhere to sell the Pinless Clothes 
Line; a practical labor saving invention, 
lasts life-time, sells on sight, gives perfect 
satisfaction Agent Sutton of 
sold over million feet; 100% profit; 
quick for exclusive territory; information 
free: sample prepaid 25c stamps. Pinless 
Clothes Line Company, 520 Wilcox Bldg., 
Tortland. Oregon 

AGENTS make $30.00 weekly selling our 
500 Handy Household Articles; catalogue 
free. Scheff Company, Desplaines, Tl. 


Chic ago 

H 
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WE manufacture glass paper; plain glass 
windows made to look like real stained 
glass; something new; easily applied; bis 
money maker; 2 sample sheets, catalogue in 
colors, with discount for 10c. Parrish Co., 
Lakeside Bldg., Chicago. 


AGENTS Wanted—Mechanics and shop- 
men make over $100 a month in spare time 
selling transparent handled novelty knives 
and razors. Big profits. Sales easily made. 
‘rite for terms today. Novelty Cutlery 
Co., 67 Bar St., Canton, 


YOU can make $$$$ as our general or 
local agent. Househoid necessity; saves 80 
per cent; permanent business; exclusive 
territory; salary or commission; free sam- 
ates -—* J. Pitkin, 113 Redd St., New- 
ark, N. Y. 


STOP Here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. Spare time. 
No canvassing. I furnish everything and 
guarantee success. Send for proofs. Voor- 
hies, Desk C. R., Omaha, Neb. 


_DON’T fail to read Independence and 
Fortune under Business Opportunities. 


AGENTS—Portraits 35¢c. Frames 15c. 
Sheet Pictures lc. Stereoscopes 25c. Views 
le. 30 days’ credit. Samples and catalog 
free. Consolidated Portrait Co., Dept. 
1196, 1027 W. Adams St., Chicago. 


I WILL start sou earning $4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 
giving plans of operation. G. F. Red- 
mend, Dept. 306, Boston, Mass. 

PERFECTION Pocket Adding Machine. 
Lightning seller, Agents wanted. Cincin- 
nati Specialty Mfg. Co., Dept. R. Cincin- 
nati, Ohio. 


HELP WANTED 


WANTED—Hydraulic and Electrical op- 
crators and maintenance men for large 
power plant in the East. Permanent position 
with good prespects of advancement for the 
right men. Plant in small town, located 
directly on the railroad, one hour’s distance 
to larger city. Applications with full par- 
ticulars to be sent to P, ., 6th floor, 318 
W. Washington St., 

INSURANCE men wanted every town to 
handle fire, automobile, health and accident 
agency. Money-making proposition. Provi- 
dent Insurance Association, Waco, Texas. 


ee a Running Pays Big. Learn 
Ow. Particulars free. Superintendent, 
1618 Mallers, Chicago. 

CASH for names, information, ideas, 
formulas, etc. Steady home business. In- 
structive booklet for stamp. Nat'l Informa- 
tion System, 298 Marietta, Ohio. a 

~ MAKE money writing short stories. Big 
pay. Free booklet tells how. United Press 
Syndicate, San Francisco, 

GOVERNMENT positions. Civil Service. 
Information free, Prior, 5 So. Wabash, 
Chicago, Til. 


MAN traveling in the eastern cities to 
introduce to Street-Car Co. improved trolley 
device. Chance to make a little fortune on 
patent pending invention. C. K., 6th Floor, 
218 W. Washington St., Chicago. 


BIG money writing songs. We pay hun- 
dreds of dollars a year to successful writers. 
Experience unnecessary. Song poems want- 
ed with or without music—will pay one- 
half of profits if successful. Send us your 
work today. Acceptance guaranteed 
available. Largest concern in the country. 
Free particulars, Dugdale Co., Dept. 265, 
Washington, D. € 

GET prepared for Government ‘‘hxams’’ 
by former United States Civil Service Sec- 
retary Examiner. Like Popular Mechanics, 
I offer no premiums, have no ‘Positions 
Guaranteed”’ or “‘Coaching Free’’ schemes. 
Straight propositions. Booklet C without 
obligation. Write now. Arthur R. Patter- 
son, Rochester, N.Y. 


MEN and women wanted for government 
sitions. $60 to $100 month to commence. 
Yacations. Steady work. Over 12,000 
appointments this year. Parcel post re- 
quires several thousand. Influence unneces- 
sary. Write immediately for free list of 
pesitions. Franklin ‘Institute, Dept. O 21, 
Rochester, N. Y. 


WANTED—Distributors, men or women, 
to give away free packages our famous Per- 
fumed Borax Soap Powder; no money or 
experience needed; good pay. H. Ward & 
Co., 218 Institute Place, once 

GET a government job. List Bey 
21, 


tions free. Franklin Institute, Dept. 0 
Rochester, N. Y. 


SALESMEN: Two good men in each 
State. Paints, Oils, Greases. Signet Oil 
Company, Cleveland, Ohio. 

$75 MONTH paid railway mail clerks. 
Parcel post means many appointments. 
Apply immediately. Franklin Institute, 
Dept. O 21, Rochester, N 


WANTED—Distributors of advertising 
matter everywhere. American Distributor, 
Blairsville, Pa. 


WANTED—Railway Mail Clerks—Carriers 
--Postoffice Clerks. Parcel Post requires 
several th Co $65 to $75 
month. Apply immediately. Franklin In- 
stitute, Dept. O 21, Rochester, N. Y. 


“BIG Seller; men and women making 
$25 and $50 week easy; needed in every 
home; $1.50 profit each sale; finest Summer 
specialty on the market. Write today for 
free literature. Doud Lighting Co., 174- 
B, North Sangamon, Chicago. 

WHY work for others? I will start you 
in the Cleaning and Dyeing business in 
your own town. Big profits. Pleasant 
work. No capital. Free particulars. John 
H. Baylies. Baltimore, Md. 

BE a detective: Big wages, traveling 
everywhere. Write Detective Johnson, De- 
partment 2, Houseman Bldg., Grand Rapids, 
Mich. 

FRED illustrated book tells of about 
300, 000 protected positions in U. 8S. serv- 
ice ousands of vacancies every year. 
There is a big chance here for you, sure 
and generous pay, lifetime employment. 
Just ask for booklet S-29. No obligation. 
Earl Hopkins, Washington, D. C. 


SECTION 


WANTED one thousand chauffeurs and 
repair men. Our demand for automobile 
engineers exceeds the supply. Calls for 
men of intelligence and mechanical bent 
capable of commanding $100 to $150 per 
mcnth upon graduation. Resident course 
$20 to $60. Home Correspondence course 
completed by practical road and shop work 
- this school, highly successful. Look this 

uto Schools of America. Dept, T 
1000 Michigan Ave., Chicago. 


STOP Here! Let me start you in a home 
Lusiness that will bring you money every 
day. Experience unnecessary. Spare time. 
No canvassing, I furnish everything and 
guérantee success. Send for proofs. Voor- 
hies, Desk C. R., Omaha, Neb. 


GO on the Stage. Vaudeville career of- 
fered you. Experience unnecessary, Man- 
acers endorse my method. Instructive 
vaudeville book free. Write today. Fred- 
eric LaDelle, Sta. 10, Jackson, Mich. 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 
giving plans of operations. G. F. Red- 
nmiond, Dept. 306, Boston, Mass. 


DON’T fail to read Independence and 
Fortune under Business Opportunities, 


LOCOMOTIVE Firemen, Brakemen for 
all railroads. Wages about $100: experience 
unnecessary. No strike. Send age; stamp. 
wey Association, Dept. 89, Brooklyn, 


FOR ADVERTISERS 


WANTED—Postal Clerks—Mail Carriers. 
$65 month commence. Apply immediately. 
—— Institute, Dept. O 21, Rochester, 


oe) Moving Picture Plays. $10 to 
$100 each. Constant demand. Devote all 
or —_ time. Experience, literary ability 
or course De- 
tails” free. Atlas Publishing Co., 3045 
Atlas Bank Bildg., Cincinnati, Ohio. 

FIRST-CLASS experienced sales manager 
for city force of agents. Exceptionally lib- 
eral proposition; salary, commission and op- 
portunity for share in’ profits to the right 
man, 707 Boyd Building, Winnipeg, Man- 
itoba. 

GOVERNMENT positions open to men 
and women. Big pay List of positions 
free. Write immediately. Franklin Insti- 
tute, Dept. O 21, Rochester, N. Y. 

AGENTS make big money and become 
sales managers for our goods. Fast office 
sellers. Fine profits. Particulars and 
samples free. One Dip Pen Company, Dept. 
2, Baltimore, Md. 

DON’T Pay Anything to Learn a Trade. 
Investigate our system of teaching on actual 
contract jobs. Plumbing, bricklaying, elec- 
tricity, autemsentiee 200 workmen; six years 
experience. Catalog free. United Trade 
School Contracting Co.. Los Angeles 

PLEASANT Home Work—Ambitious per- 
sons can earn good income in spare time 
copying letters. Former experience un- 
necessary. Send today addressed, stamped 
envelope for particulars. Box 17, Station 
1. G., New_York. 

ANY intelligent person may earn steady 
income corresponding for newspapers. Ex- 
perience unnecessary. Address Press Corre- 
spondence Bureau, Washington, D. C. 

WANTED Salesmen—Earn $250 per month, 
sell advertised goods. Best contract on 
a) Elato Co., Station L, New York, 


MEN—FEarn $100 to $150 monthly investi- 
gating; chance to see the world with all ex- 
penses paid; write, Loraine System, Dept. 
304, Boston, Mass. 

BE a Detective. Earn $200 monthly, 
positions open. A practical course in De- 
tective Work taught by mail. American 
School of Criminology, Detroit, Michigan. 
Dept. F. 

ANTED. Machinists, Agents, double 
your salary! Saunders’ Hand Book Prac- 
tical Mechanics ; Thou- 

sed. $1.00, 28, $ 1.50. Circular 
sent. E. H. Purchase St., 
Boston, Mass. 

MEN and boys to learn automobile re- 
pwiring, driving on up-to-date cars; _elec- 
tricity, civil engineering, surveying. Meth- 
cis most practical. Room and board while 
learning. Positions secured; satisfaction 
guaranteed; catalog free. National School 
of Engineering, 2110 W. 7th, Los Angeles. 

GOVERNMENT Examinations. Most 
thorough preparation; $5; returned if not 
—, particulars free. American Civil 
Service School, Washington, D. C. 


ADVERTISING matter distributed: 
tacking. Addresses supplied. Geo. A. 
Campbell, Steubenville, Ohio. 


YOUR 30 word ad in our 24-page post- 
card magazine Display 50c inch. 
Elite Exchange, 3827 N. 44th Court, Chi- 
cago. 

BARGAIN Advertising Rate—Just to get 
acquainted. 15 words, one insertion; guar- 
anteed 13,000 copies printed, and one year’s 
subscription, 25c. Digest, Grand Rapids, 
Mich. 

5,000 PAPER Drinking Cups, printed, 
$1.80 per M. Yarroll, New Britain, Conn. 


DIAMONDS, WATCHES AND JEWELRY 


GO direct to the diamond importer; buy 
our Genuine Perfect Cut Diamonds at 
$97.50 per Carat—the world’s lowest price, 
$52.50 per carat less than any jeweler can 
sell! We guarantee to buy back our dia- 
monds for cash, and allow the full price 
in exchange, any time! Any diamond 
shipped C. O. D. on approval, at our ex- 
pense. Write for 104 page De Luxe Basch 
Diamond Book Free! =. — display ad 
page 169. Address L, h & Co. 
€240, State and Chicago. 


SURPLUS Stock High-Grade Gold-Filled 
Cuff Buttons. Regular $1.50 grades. For 
quick disposal, price 50c. Plain Roman, 
Beaded Edge or Rich Fancy Design. Scarf- 
pins, 50c. Satisfy you in : or mon 
refunded. Sent prepaid. J. Q Kelly Z 
Co., 6406 Rhodes, Chicago. 


TIME and Its Measurement—An unusual 
book, being a readable and instructive his- 
tory of time measurement from the sun dial 
of remote ages down to the clock period and 
the present day. Of interest to everyone 
connected with horology and contains much 
information not available elsewhere. Writ- 
ten by a great authority who has made 
this study a hobby. e in cloth bind- 
ing $1.50 postpaid. Popular Mechanics 
Book Dept., Chicago. 


MECHANICAL ENGINEERS 


MACHINES designed and perfected. Cost 
of manufacture reduced. Estimates and 
contracts for manufacture of everything me- 
chanical. G. L. Hogan, 4218 Grand Bivd., 
Chicago. 

DRAWINGS for automatic and special 
machinery. Inventions developed and com- 
mercialized. Investigate. Stripe & 
per, 230 North Jefferson Si., Chicago. 


EXPERT designing of special machinery, 
figs, fixtures, and dies, for rapid pruuuction 
at low cost. Eastern Engineering Company, 
Dorchester Center, Boston, Mass. 

INVENTIONS Developed, Machinery an 
signed, Working Drawings. Erie Engineers, 
Hippodrome, Cleveland, 

MACHINE designing, working drawii.gs, 
experimental machinery. ary L. Abbot 
Mechanical Engineer, 1241 Unity Bidg., 
Chicago. 
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MACHINERY. TOOLS AND SUPPLIES 


“FOR Sale—42-inch Henley Pulley Lathe 
with one 36-inch Face Plate and one Screw 
Head for attaching Face Plate or Chuck 
as desired. First-class condition. Full 

fculars and photographs on request. 
Pre Challenge Machinery Co., Grand Haven, 


Mich, 
NGINE lathe, 18-inch with chuck, $85. 
shears, 30-inch, $16. Boiler feed 
pump, 2x3x3,_ $30. Magnetos, carburetors, 
coils. Keller- Lentz Co., Covington, Ky. 


SPINNING Lathes for Sale—Three spin- 
a jathes with counters, two 18-inch by 
and one 16-inch by 36-inch between 

athes in excellent conditicn. 
Scaaned Mfg. Company, Richmond, Ind. 


SERIES of 8 lith.graphic models—Steam- 
ship, automobile, locomotive, gas engines, 
steam engine, steam turbine, wireless tele- 
graph and dynamo. Size 8x14 inches. All 
parts of these machines are shown and num- 
bered to correspond to printed keys of names. 
Price each, 50 cents, postpaid, or set of 8, 
$3.50, postpaid. Popular Mechanics Book 
Dept., 318 W. Washington St., Chicago. 


MANUFACTURING MACHINERY 


CEMENT 


IF you want the best information on 
cement and concrete construction, subscribe 
for Conerete-Cement Age, leading cement 
and concrete monthly. Sample copy, 10 
cents. Yearly subscription, $1. py Con- 
crete-Cement Age, 135 Newberry B ldg., De- 
troit, Mich. 


FOR SALE 


OUR die-casting department produces fin- 
ished castings ready for assembling with 
out additional machining. Submit a ample 
of such castings as you use in quantities 
for quotation. Victoria Metal Co., Erie, 
Pa. 


FLEMING Shoe Stitcher, new. Sewed 
less than 200 pairs. No use for it. Best 
offer. R. J. Parker, Box 510 Tilton, N. H. 


FOR Sale—5x5 double-opposed engine 
fittings and transmission. M. C, Carlley, 
Claremore, Okla, . 

8-H. P. stationary gasoline engine, $ 
Badger Motor Co., Milwaukee, Wis, 


SEND 5lc for booklet ‘ ‘How to Run | and 
Install Gasoline Engines,” and year’s sub- 
scription to Gas Energy, 28 Murray St., 
New_York. 

GASOLINE 
right, water-cooled, 
a Bare engine, $13. 
Newport, Kentucky. 


14-horsepower, up- 
two-cycle, complete. 
Mustin Mfg. Co., 


WANT 1% to 2 h.p. gasoline engine, 
small electric plant. Good exchange propo- 
sition. A. M. Ericson, Hector, Minn. 


FOR Sale—All sizes new and second - 
hand pulle belting, shafting, hangers and 
supplies. Passman Bros., 30 S. Green St., 
Chicago. Til. 

FOR Sale —Tirill ec equalizing gas machine, 
150 light capacity. Wall sell cheap for cash. 
Write the Blanding Company, Detroit, 
Minn, 


I HAVE several different sizes of the 
following machines for sale: Lathes, shapers, 
planers, drill presses, punch presses, fox 
turret lathes, screw machines, gas engines, 
steam engines and boilers, saw tables, band 
saws, swing saws. Pinner, 122 Water St., 
New York © Cc ity. 


FOR Sale Cheap—Power plant nearly new, 
consisting of Kisdon-Alcott Water Wheel, 
21-inch, Woodward Governor; Fairbanks- 
Morse Generator, 100 K. V. A.; Fairbanks- 
Morse Exciter, 4 K, W.; Marble Switenboard. 
Also 500 feet iron pipe. 34 and 38-inch. 
Payette-Weiser Milling Co., Payette, 
daho, 


FOR Sale—Machinery, Engines, Boilers, 
Steam Dryer, and Cars, for a modern Brick, 
Tile and Hollow Block plant. W. E. Lyon 
& Co., Carthage, Til. 

PULLEYS, Gears, Sprockets, Shafting, 

langers; see page 148. W. A. Jones Foun- 
dry & Machine Co., Chicago. 


FOR Sale—Al second-hand steam boiler, 
14 ft. long, 60-inch shell, 54 3%-inch flues, 
with full front and water column. W. H. 
Kirby, Quincy, Mich. 


1000 NEW Lathe chucks, $10 to $20 each, 
all sizes. Lucas & Son, Bridgeport, Conn, — 


WANTED—Models, Tools and Light 
Special Machinery to Build. We have the 
facilities to build perfect working models, 
Accurate tools, and light special machinery 
in an economical manner. The Grant Riv- 
eting Machine Co., Silliman <Ave., Bridge- 
port, Conn 


WE have turrets and engine lathes, 
worm and worm gear cutting machines, 
milling and broaching tools. If your ex- 
perimental and contract work calls for ac- 
curacy and speed, send in your blueprints, 
sketches or samples for figures. Universal 
Mfg. Co., 1214-18th St., Racine Wis. 


PRINTING Press Bargain—Babcock reg 
ular size, 26x31, tapeless delivery, rack and 
screw and table distribution, brake and 
back-up. In good condition every way. 
Will sell for $450, half its value. Lingle 
& Lingle, Clinton, Mo. 


$360 TAKES established Motorcycle Ac- 
Manufacturing Business. Worth 

$6.00. Big profits and demand. Frec 
Vodoz, 1108 E. 42nd Place, Chicago, Ill. 
CASH_ Register and Toledo Scales, $25 


each. W. Smith, Box 379, New Bedford, 
Mass. 


$100 EATON & GLOVER jeweler’s en- 
giaving machine and type, $30. J. HL 
Face, Chestnut Gap, Ga. 


FOR Sale—One new Writerpress, com- 
plete with type and accessories. Never used 
half price. A bargain. Address Dr. A. 
A. Rock, Bancroft, Wis. 


WE make working models for inventors; 
also dies and stampings of specialties, and 
carry a complete stock of brass gears and 
model supplies. Send for catalogue. The 
Picrce Model Works, 3405 Pierce § Ave., 
Chicago, Il 


GENERAL Machinist, Designers, Elec- 
tricians. Pattern Tool Model & Machine 
Builders, Automatic Devices and Machinery 
developed and perfected. Scientific and ex 
perimental work a specialty. Our trained 
staff of skilled mechanics assist customers 
in perfecting inventions. Regal Model & 
Tool Works, Chicago's Foremost Model 
Works, 122-128 So. Clark St., Chicago, 


JOB-PLATING and polishing. We solicit 
work from concerns not equipped to ao their 
own plating. Clinton Electro Plating Works 
Clinton, lowa. 


WANTED—Pattern and light machine 
work, Send drawing for estimate ou your 
machine complete. Inventions developed. 
oe Pattern & Machine Co., Detroit, 
Mich. 


WE build and make finished parts for 
machines and electrical apparatus; also tools, 
gear wheels and brass castings. Low prices 
Precision Machine Shop, 1030 N, Superior 
St., Indianapolis, Ind, 


MECHANICAL, Electrical, experimental 
and development work. We make Models 
practical for display, advertising and manu- 
facturing purposes. ‘ovelties, etc., made to 
order, Send for estimate. Miniature Me- 
chanical Mfg. Co., 10 So. Sth Ave., Chi- 
cago. 


CLEVELAND Specialty & Manufacturing 
Co., Cleveland, Ohio, manufacture Water 
Motors, Fans, Tapping Machines, Magnet- 
winders, Inventions developed. Special ar- 
ticles to order. 


ENGINE Lathe, swings 9%”, takes 25” 
between centers. set gears 
ting all size threads 3” to 40”, $43.50. 
Grammes & Sons, Allentown, Pa. 


FOR Sale, Lathes, Screw Cutting. S. B. 
Machine Tool Co., South Bend, Ind. 


IRON brass and aluminum castings. 
Metal specialties. Patterns, models, polish- 
ing, plating and japanning. Send for cata- 
losue of pattern shop and model supplies. 
North Chicago Toot Works, 15 Grove Ave., 
North Chicago, Ill. 


FOR Sale—Gasoline engines, automobiles, 
marine and stationary, also castings. Sec- 
ond-hand ones taken in exchange and for 
— Apply with stamps. B. W. Richard- 

» No. 36, Peoria, Tl. 


REBU ILT Engines—We have on hand 
a number of rebuilt ‘Buffalo’ engines, 


guaranteed, at greatly reduced prices. 
Write for ba in list. Buffalo Gasolene 
Motor nes 1293-1505 Niagara Street, Buf- 
falo, N. Y. 


FOR Sale—200 new lathe chucks, Send 
for list. Lucas & Son, Bridgeport, Conn. 


PATTERN makers! A book devoted to 
the principles of pattern and core making 
and molding. Written by G, H. Willard, 
4 Practical pattern maker of years’ experi- 
ence. This book, just published, treats the 
subject in a much more simple, direct and 
effective manner than most books along this 
line. 224 pages, 312 illustrations. Price $1 


Dostpa‘d. Popular Mechanics Book Dept., 
Chicago. 


ENGINE CASTINGS AND BLUE PRINTS. 


CASTINGS and working drawings tor 1% 
h. p. gasoline motor. Descriptive literature 
on request. Eastern Engineering Company, 
Dorchester Center, Boston, Mass, 


GASOLINE Easing Castings, with draw- 
ings. Cheap. Catalog for stamp. Novelty 
Manufacturing Co., 853 West 6th St., Cin- 
cinnati, Ohio, 


FLOUR & FEED MILLING MACHINERY 


SPECIAL bargains in second-hand: At- 
trition mills, burr mills, crushers, corn 
shellers, bran dusters, dust collectors, puri- 
fiers, reels, double, single, 2 and 3-pair high 
roller milis, sieve bolters, receiving separa- 
tors, scourers, ete. Write for description 
and prices. Sprout, Waldron & Co., P. O. 
Box 42%, Muncy, 5 


THREE wagons with engines and vacuum 
pumps for sale cheap. Walsh's Sons & 
Co., Newark, N. J. 


PATENT Sanitary Nose Bag 
boon for horses, 
ar 


sreatest 
Walsh's Sons & Co,, New- 


25-LIGHT Pilot Acetylene machine, never 
unpacked, $65 National Ozone machine, 
$70. Set Moon auto springs and front axle, 
$10. E. G. Garber, Bucyrus, Ohio. 


FOR Sale—Complete small modern print - 
ing plant Press x22. ypewriter. 
Haynes Runabout. Parker, Bethlehem, Pa. 


GASOLINE speeder, _three-wheeled, $00. 
Box 37, Shermanville, Pa, 


SALE OR EXCHANGE 


OXYACETYLENE welding machine. New 
For Sale or trade. Bagley Brothers Garage, 
Superior, Neb. 


EXCHANGE—IL. ©. 8. Complete Electri- 
cal. Engineering Course, for Motorcycle. 
Box 28, lola, Kansas. 
$200 WIRELESS outfit, 
or what. Raymond Gloede, 


for motorcycle 
Evanston, Ill. 


FINE Auto for southern (Florida) farm. 
694, Macon, Ga. 


WANTED 


WANTED—Manuscripts of books, plays, 
stories Write for prices, M. Daley, 


Bairdstown, Cal. 


WANTED—Original novelty for stage ex- 
= 8S. C. Allen, 700 Bristol, Saginaw, 
Mich, 

WANTED—50 ampere rectifier. Write 
price to C, H, Minchin, Greenwich, Conn. 


BOATS AND LAUNCHES 


NEW Fast Motor Boat. 25-ft. 48 hp.: 
6 cylinder engine; 10 passenger capacity. 
Mahogany finish. A bargain at $1800 
I. O. B. New York. If interested write for 
full description. Address “‘W,"’ care Pop- 
ular Mechanics Magazine, 318 W. Washing- 
ton Sts, Chicago. 


BIG bargain, twenty-foot launch, Wilson, 
Port Jette reson, 

16-FT, Motor boat, 3 h. good condi- 
tion, $48. No water ‘here, Prank Orndorff, 
Matioon, 


CHART of a modern submarine boat 
showing and naming over 200 parts, Size, 
14x28 inches. Printed on plate paper. 
Shows clearly and distinctly all the in- 
terior. Mailed in a tube for 25c. Popular 
Mechanics Book Dept., 318 W. Washing- 
ton St., t., Chicago. 


MOTORC RAFT Encyclopedia—A 150- 
page book that tells 1001 things every mo- 
tor boatman should know. How to over- 
come engine troubles. Price $1, postpaid. 
Popular _Mee hanies | Book Dept., ‘Chicago. 


“RICK Motor Boats” $195 to $475. 
20-ft. Special $275. Ask for Catalogue 


Rice Brothers Company, Box 3 East Booth- 
bay, Maine. 
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PATENT ATTORNEYS 


FIND out for yourself what to invent and 
how to procure and sell a patent for the 
same. My book, ‘‘Inventor’s Universal ~~ 
ucator,’’ covers the matter from A to Z. 
140 pages, elegantly bound. Also contains 
600 mechanical movements and 50 perpet- 
ual motions. Price $1.00, postage free. 
— returned if not more than satisfac- 
tor, F. G. Dietrich, 651 Ouray Bidg., 
Washington, > 

“PATENTS and Patent Possibilities’ is 
a 72-page treatise which tells all about 
patents, what to invent and where to sell 

It gives honest advice to inventors, and 
is full of valuable and interesting informa- 
tion. Write for it today! It is Free. ‘ 
Hill, 905 McLachlen Bidg., Washington, 
2 


THE Patentome is interesting and in- 
structive. A liberal education in patents 
and how to get them. Free on request. 
Established 1865. Anderson & Son, Patent 
Solicitors, 707 G St., Washington, D. C. 


PATENTS of value. Prompt and effi- 
cient service. No misleading inducements. 
Expert in Mechanics. Book of Advice and 
Patent Office Rules free. Clements & 
Clements, Patent ae, 704 Colorado 
Bidg., Washington, D. 


A PATENT experience of 23 years makes 
my services invaluable to honest inventors. 
My free book tells the story. Write for it 
today. A. M. Wilson, 300 Victor Bidg., 
Washington, D. C. 


LET us secure your patent. Patton serv- 
ice means patent profit. Personal atten- 
tion. Manufacturers’ list free to clients. 
Harry Patton Company, 390 McGill Bldg., 
Washington, D. C. 


PATENT what you invent. It may be 
valuable. Write me. No attorney’s fee 
until patent is allowed. Estab. 1882. ‘In- 
ventor’s Guide’ free. Franklin H. Hough, 
522 Loan & Trust Bldg., Washington, D. C. 


PATENTABLE Ideas Wanted—Send_ for 
3 free books. R. B. Owen, 30 Owen Bldg., 
Washington, D. 


PATENT your invention. First get free 
“‘Inventor’s Primer’’ with statistical data. 
Milo B. Stevens & Co., Estab, 1864, 685 
F S8t., Wash.; 353 Monadnock Blk., Chi- 
cago. 

SPND for free booklet, “All About Pat- 
ents and Their Cost.’ Shepherd & Camp- 
bell, Patent Attorneys. 500 A, Victor 
Bldg., Washington, D. C. 


PATENTS explained in my free books, 
telling what you should know—what to in- 
vent—what not to invent—how to sell your 
patent, etc. Write today, H. L, Woodward, 
902 G. St., Washington, D. C. 


PATENTS procured and sold; reliable 
service; highest references; personal prepa- 
ration and prosecution of all cases; don’t 
write if you want something for nothing; 
terms very reasonable; inventions of merit 
meet with success; send sketch. New Book 
Free. Sanders, 7 Crilly Bldg., Chicago, Il) 


FOR honest advice and real patents at 
low cost, consult John O. Seifert, Patent 
Attorney, 50 Church St.,. New York, 

PATENTS Secured. Send sketch or model 
for search. Book containing over 200 me- 
chanical movements, advice and search free. 
W. N, Roach, Jr., 514 Metzerott Building, 
Washington, D. 

I POSTPONE patent till after 
invention sold. Write al. E. P. 
M._E. (8 Mem. A. I. 
kK. E., ete., Victor Building, Washington, 
District of ‘Columbia. 


PATENT Solicitor. Laurence J. Galla- 
gher, formerly Assistant Examiner, United 
—— Patent Office, 2 Rector Street, New 

ork. 


YOUR _ invention may be worth thou- 
sands. Its worth to you is governed by 
the strength of the Patent. For 39 years 
our firm has been in business. You get 
the advantage of our extensive knowledge 
and ripe experience when we procure your 
patent. Clients in ae state. Write today. 
Louis Bagger & Co., 609 Barrister Building, 
Washington, D. C. 

REGISTERED Aitorneys make our 
searches, Send sketch for free report. No 
Attorney fees until patent allowed. Free 
books. Fuller & Fuller, Washington, D. C. 


. L. PARKER, Ex-member Examinin 
Corps Patent Office, Patent Attorney, 91 
G St., Washington, D. C. Inventor's hand- 
book ‘‘Protecting, Exploiting and Selling 
Inventions,’” sent free upon request. 

PATENTS that protect and pay. Advice 
and books free. Kates reasonable—highesi 
references; best results. Watson E, Cole- 
man. Patent Lawyer, 622 F St., N. W., 
Washington, D. C., 


PATENTS, electrical and mechanical a 
specialty. Book Free. Joshua R. H. Potts, 
Patent Lawyer, 8 Dearborn St., Chicago; 
805 G. St., Washington; 929 Chestnut St, 
Philadelphia. 


PATENTS FOR SALE 


PATENTED Sealing Torch—Labor, 
money and time saver for all Express Agents, 
Bankers and thousands of others. Costs 
fifteen cents, sells readily for one dollar. 
A wonderful invention. Will sell reasonable. 
Investigate. M. E, Farris, Shouns, Tenn. 


PATENT 83999, issued Feb, 14, 1911, 
for sale or trade for auto. Necessary tool 
around store or factory. Costs 9c, sells $1. 
$1,000 secures patent, starts business. Ad- 
dress ‘‘Necessary,’’ 842 E. Hall St., Grand 
Rapids, Mich. 

FOR Sale—Patent May Seventh, Car 
Seal. Used by millions. Specification, 
samples write, J. A. Halisted, 1216 First 
Nat'l Bank Bldg., Cincinnati, Ohio. 


ATTENTION, Mfgrs. I have a very simple 
automatic street sweeper invention for sale. 
If interested, address W, C, Niemann, R. 
1, Box 8, Waltz, Mich. 

MECHANICAL TOY, for sale cheap, or 
royalty. United States, Canada, Germany 
patented. Craze producer. Tremendous 
profits, Chas, E. Koester, Estero, Fla. 


PATENTS No. 1,056,938-9, granted March 
25, 1913. Convertible Child's Vehicle. Cor- 
respondence of manufacturers invited. John 
G. Raithel, Little Falls, Y. 

PATENT Pending. Coin-controlled lock 
for an automatic checking system to check 
coats, hats or suit cases, Write for informa- 
tion. Chr. Lehmann, 87 E. Montcalm, 
Detroit, Mich, 

HARROW Folding Device, patented Jan. 
28, 1913. est and simplest harrow folding 
attachment ever invented. Circular free. 
Kirsch & Fischer, Carroll, I Towa. 


JUST allowed, a 


crying need in 
house; sale or royalt: every 
Ave., Philadelphia. 917 Ridg: 


STATE rights. I t - 
Nevada, * Mo. nvestigate. Ida Collett, 


INVENTION; something new 
Safety Guard, a necessity. For partion 
write Wm. G. Boyce, 654 Central Ay 
Brooklyn, N. Y. 
PATENT for sale. Disk Harrow § 
ing Apparatus. Pete Bender, slate 
FOR Sale Trade—Pat 
trimmer rights. Top cutting blade, Write 
‘rank E. Munsell, Hamilton, Mo. 


WILL sell cheap. Patent hat f 
Good agents’ specialty. J 4 Stonestreet, 
271 S. Mentor Ave., P Pasadena, Calif. 


PATENTS 


PATENTS, Trade-Marks and Co; 

Our hand book on patents will be pag med 
on request. All patents secured through 
us are described without cost to the pat- 
cntee in the Scientific American. Munn & 
Co., Patent Attorneys, 359 Broadway, New 
York. Washingion, D. C. office, 383 PF 
Street. 


WILL buy: Patent, full right, % in- 
terest or state right. "Article of real merit 


end usefulness. Address be 
Blackfoot, Ida. 


PATENTABLE ideas wanted—Send for 


3 free books. R. B. Ow 30 O 
en, 30 Owen Bldg, 


WANTED—Some one to sell patent for 
me, strictly on commission. Will pay no 
advance fee of any kind. Thos. A. Hill, 
210 Nat. Safety Vault Bldg., Denver, Col, 

PATENTS without advance attorney's 
fees. Send sketch for free report. kis 
free. Fuller & Fuller, Washington, D. C. 


REAL ESTATE AND FARM LANDS 


GO South and Prosper. The greatest 
opportunities in America today are offered 
by the Southeastern States. Fortunes made 
fiom truck, fruit, poultry, cattle, dairying 
and general farming. Land $15 an acre 
up. Climatic and -living conditions ideal. 
Farm lists, ‘‘Southern Field’’ magazine 
free. M. V. Richards, Land and Industrial 
Sout, Southern Railway, Room 64, Wash- 
ngton, 


VALUABLE Patent, No. 1. 1,021, ee Money 
maker, Write L. G. Schaeneman, 439 First 
St., Albany, 


NEW Patent Beam-Compass  10,01433, 
for sale. Write Hugo Olson, 18 Minton St., 
Dorchester, Mass. 

WILL trade interest in Patent 1006567 
for interest in malleable iron foundry, Chas, 
Kuller, Hayfield, Iowa. 


* WONDERFUL invention. Fortune for 
buyer. Information free. Fred H. Wood, 
Ave., South Jamestown, 


OUTRIGHT or Royalty, Swivel Cow Tie. 
P. T. Pederson, Milnor, N. D. 


~ FOR Sale—New Patent Water and Slop 
Carrier, U. S. and Canadian Patent. For 
particuars, write Frank Hofer, Dieterich, 
Illinois. 


PATENT for sale. Ladies’ hatpins with 
safeguard. Patented in 1912 and in March, 
1913. Stransky, 759 North Sloan Street, 
Philadelphia, Pa. 


INVENTION for sale. Carriage attach- 
ment for telephones. Specifications and 
drawings sent on request. Address Harry 
McKinney, 2000 Penn Street, Kansas City, 
Mo. 


FOh Sale—U. 8S. Patent 1,027,237 and 
Canadian Patent 146,330, Frameless Gate. 
Allan Campbell, Brandon, Manitoba, Can- 
ada. 


NEW Mail-Order or Agents’ Novelty— 
great seller. E. Work, 8343 Garesche, St. 
Louis. 


FOR Sale—Patent mop and _ scrub_ brush 
combined. Walter Vernon, Mt, Vernon, 
Ohio. 


PATENT on draft operating device. 
Can be retailed complete for six dollars 
with big profit. $800 cash takes it. No 
triflers. Victor Cozine, Gloversville, N. Y. 


PATENTS—Herbert Jenner, patent attor- 
ney and mechanical expert, 606 F * 
Washington, D. C. I report free of oun 
if a_>atent can be had and its exact cost. 
for circular. 


PATENT No. 1,017,264 for Bakers’ Oven 
for sale. Have one in my bakery in use 
for two years. It is the most fuel saving 
and finest baker ever invented. Lock Box 
194, Parsons. Kan. 


atents, consult ee Roman, 
Por Row Building, New York 


FOR’ Sale—Valuable Fence, Patent 
798,781. W. A. Vivion, St. Louis, Mo. 


SUBURBAN Farms nccr Houston, Tex., 
in fertile Gulf Coast Country, offer ex 
tional opportunities for dairying, fruit, poul- 
try and truck-growing; near suburban sta- 
tion and shelled boulevard; within driving 
distance of Houston, fastest’ growing city in 
Southwest; good schools and churches; beau- 
tiful location; rich soil; no swamps, rocks, 
stumps, or brush; inexhaustible supply pure 
water 25 to 40 ft.: plenty rainfall; no irri- 
gation necessary; mild winters and plessemt 
summers; two and three crops a year of 
potatoes, tomatoes, lettuce, beans, cabbage 
and other vegetables, which net growers 
from $100 to $300 per acre; fine fig and 
strawberry country; splendid cash market in 
the city for products; first-class demonstra- 
tion farm on property; only a few five and 
ten acre farms; no interest; no taxes; easy 
monthly payments. Write today for illus- 
trated literature and all particulars. C. W. 
Hahl & Company, Owners, 104 Commercial 
Bank Building, Houston, Texas. 

NEW Mexico—Alfalfa and apples make 
big money for the farmers of the 
Valley. Mild climate and long growing 
season. $75 acre up—easy terms. New 
illustrated Pecos Valley folder describing 
soil, irrigation, climate, crops, markets, 
profits and uring conditions sent free. 

I. Seagraves, Gen. Colonization Agent, 
AT&SF_ Ry., 1848 Ry. Exchange, Chicago. 

CHICKEN and Fruit Farms, in 2 and 
5 acre lots within one mile from the beau- 
tiful city of Holland, Michigan, near Mac- 
atawa Bay; will build bungalow and coops 
to suit the buyer. Take Graham & Mor- 
ton boats. D. J. Te Roller, Holland, Mich, 


$12.50 PER month buys 40 acres of good 
land in Clark county, Wisconsin, at $18 
an acre. New land in well-settled com- 
munity. Values steadily increasing. Send 
for map. West-Cannon-Bissell Co., Dept. 
M, Milwaukee, Wis 

TEN years’ ime to encourage settlement 
Rio Grande Valley, Tex. Irrigated land, 
Box 166, Mercedes,’ Tex. 


FLORIDA—We have 13 miles of Gulf 
Coast frost-proof, rolling land, natural 
drainage, very best of citrus and truck land, 
$50 per acre; easy terms. Healthiest place 
in Florida. “Free literature. Port 
Co., Tampa, Fla. 
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G00} in Delaware for home 
in . Ten to one hundred dollars 
per acre Sah improvements; free catalogue. 
w. K. Rodney, Laurel, Del. 

HERN Minnesota Corn Land, im- 

rich, cheap. Schools, churches. 
Will Curtis, St. James, Minn. 

FARM, big snap, five dollars per acre. 
rn. A. Burriss, Port Arthur, Ont. 

~MONEY-MAKING Farms, 13 States, $10 
to $50 an acre; live stock and tools often 
included to settle quickly. Big illustrated 
Catalogue No, 36 free. E. A, Strout Farm 
Agency, Station 3043, 47 West 34th St, 
New York. 

SOUTH Georgia farms for sale, large or 
small tracts. Albert Fendig & Co., Bruns- 
wick, Ga, 

DELAWARE Fruit, Grain Farms, fine 
investments. Free catalogue. Edward C. 
Wilson, Dover, Delaware, 

N. DAK. 


560-acre farm for sale at bar- 
gain, or trade. What have you? Chas, Kul- 
ler, Hayfield, Towa, 


MONEY in Massachusetts Farms. Send 
ten cents for my bock of farms. Tells 
why and how. Big ist of farms and 
summer homes for sale. Owner's price. 
R. Pinault, 96 William St., New Bedford, 
Mass. 


“BUY a farm any place on the continent 
of North America. We will give you the 
names of the owners free. American In- 
vestment Association, 37 Palace Bildg., 
Minneapolis, Minn 

MONTANA—2000 acre stock and grain 
farm. 200 plowed. 95% plow ground. 
Ideal for small grain. $30.00 per acre. F. 
Cc. Metzger, owner, Rothiemay, Mont. 


REAL Estate Educator—A 256-page book 
of inside information about the Real Es- 
tate Business, specifically: ‘“‘Dont’s’’ in 
**Pointers,”’ Legal Forms for 
Sale, Exchange, Building and Suretyship 
Contracts, Bonds, Mortgages, Powers of At- 
torney, Leases, Landlord’s Agreements, No- 
tice to Quit, Deeds, Chattel Mortgages, etc., 
How to Become a Notary Public or Com- 
missioner of Deeds. Cloth binding. $1 
postpaid. Popular Mechanics Book Dept., 
318 W. Washington St., Chicago. 


GET Your Home in the Northwest United 
States. Locate adjacent to Northern Pacific 
Railway—the best developed sections of the 
Northwest—in Minnesota, North Dakota, 
Mortana, Idaho, Washington, Oregon, the 
land of prize cattle and crops. Stay near 
home markets; quick transportation; close 
to good neighbors and good schools; no 
isoleted pioneering Free United States 
Government homestead land; state land on 
=~ terms; deeded land at low prices and 

payment plan. Write for 
iterature about these ‘prosperity 

of —say what most 
interests y Ask about low fares. L. J. 
Bricker, *Gen'l Immigration Agent, 256 
Northern Pacific Bidg., Saint Paul, ‘Minn. 


SELL your property quickly for cash, no 
matter where located Don't pay big com- 
missions. Particulars free. Real Estate 
Salesman Co., Desk B, Lincoln, Nebr. 


DOGS, BIRDS, POULTRY, ETC. 


BULLFROG' Breeding— An _ unusually 
profitable undertaking. Surprising demand. 
No failures. Not overworked. Aquafrog, 
Seymour, Conn. 

ENGLISH Pheasant Fee. $2 the outing, 
13 eggs. C. G. Kimbalj, F. D. No. i, 
Beloit, Wis. 


SINGLE-COMB White Leghorns. Circu- 
ie, Ben Clifford W. Barth, New Bremen, 
0. 


EGGS cheap, from 7. winning Red 

Caps, W. Wyans., S. & Cc. Brown Leg- 
s. Wm. Wiest, Le Ae Minn. 
AIREDALE Terriers and Scotch Collies. 


State wants? Sales list free. Phil Savage, 
St. Charles, DL 


FORMULAS 


FORMULAS—3,000 Formulas and Digest, 
Dublishing 100 formulas, etc., monthly. 
One year, 50c: or silvering mirrors formula 
(has been sold for $1.00 by others) and 

one year, 25c; or 200 formulas, 
money making ideas, etc., and Digest one 
year, 25c. Digest, Grand ‘Rapids _ Mich. 


HOW to solder cast iron, 


copper, zinc, 
enamelware, brass, lead, etc., tinning 
. fluids used. explained. Only 


fluids Fully 
F. W. Hainey, Stillwater, Okla. 


FORMULAS for best brass and wy 
polish and renewing dry cells. All for $1. 
J. J. Coggins, Anadarko, Okla. 

SOMETHING New. Big money manu- 
facturing invisible inks. Three formulas, 

. FE, R. Peterson, 244 Prospect Ave., 
Brooklyn, N. Y. 

FORMULA for making hand-cleaning soap 
for shop workers, 50c. Fred Martinek, 
Lorain, Ohio. 

SECRET Instructions for Chemical Paint- 
ing, and Patton’s Original Formula for 
transferring any printed picture onto cloth, 
paper or glass, 25c postpaid. Jas. M. Pat- 
ton, Sugar Grove, Springfield, Ohio. 

500 FORMULAS, 25c. New book of over 

plans and money-making schemes, 25c. 
How to Resilver Mirrors—Renew Dry Bat- 
teries—Transfer Photcs to Glass and Make 
Rubber Stamps, 20c each. All above sent 
postpaid for 7Oc. Satisfaction guaranteed. 
P. S. Bureau, 4333 N. Sawyer Ave., Chi- 
cago. 

“GO-GREASE” removes all grease spots, 
Wonderful profits. Manufacturing privilege 
and directions, 25c, Frank Montgomery, 
lowell, Pa. 

FORMULAE, processes and secrets in 
almost all lines of manufacture. Techno- 
legical Laboratory, 4218 Grand Blvd., Chi- 
cago, 

THE Formula News Monthly, 50c year. 
Box 355, Portland, Indiana. 


CLEAN your own clothes. 


Save money. 


Formula and instructions, 10c. Kestler, 
Winnsboro, Texas. 


watches, jewelry, etc. R. Grigg. 
Prosser, Wash. 


FORMULA for aluminum sc solder r $i. 
Box 33, Syracuse, N 


10,000 SELECTED chemical 
technological, and practical recipes and 
processes, including hundreds of so-called 
trade secrets for every business, alpha- 
betically arranged in one large volume of 
800 pages. Price $3 prepaid. Popular Me- 
chanics Book Dept., 318 W. Washington 
St., Chicago. 


BEST candy and ice cream formulas and 
recipes obtainable. Guaranteed Correct 
280 candy and 50 ice cream recipes. Jn- 
crease your trade by improving your goods. 
Complete illustrated book prepared by prac- 
tical expert. Price $4 postpaid. Popular 
Mechanics Book Dept., 318 W. Washington 
St., Chicago. 


FOR MEN 


SAVE Shoe Money—Buy direct from fac- 
tory by parcel post prepaid. Satisfaction 
guaranteed. Prompt shipments. Write to- 
night for “Style Book” and order blanks. 
Dept, P, Pathfinder Shoe Co., Dudley, Mass. 

RAZORS—Special offer. Leas than whole- 
sale price. Finest quality. Made especially 
for high-class barbers and particular people. 
Only 450 left. Get one now. Satisraction 
Nicholson Sales Co., Topeka, 

ans. 


FOUR-In-Hand Tieform. Fits any turn- 
down collar or button. 25c. gent’» profit, 
200%. Stanly, 45 Cornhill, Boston. 

WHY pay $5 for a safety razor’ I will 
sell you a guaranteed one for 50c 0. 
order. Arthur Morey, Baniam, 
Conn. 


FANCY Lea Leather Tobacco Pouch with your 
name on, 30c postpaid. Wilson, 2221 Haw 
thorne St.. Swissvale, 

SPEARMINT Cigars reduce 3 your cigar 
bills. Stores sell them 5 cents each. Send 
$i.25 for box of 50 postpaid. The Sunbury 
Cigar Co. Sunbury, Pa. 

% SILK 4-in-Hand Neckties for $1, post- 
paid. In solid colors, figures and stripes. 
Money refunded if not satisfactory. Write 
us for free samples. Dept. G, Western 
Silk Co., Decatur, Tl. 

“THE popularity of the safety razor has 
left me overstocked. I must unload, and 
offer a $2 Open Blade Razor at $1 postpaid 
to close out. Satisfaction guaranteed or 
money back. Address W. Rauh, 894 Third 
Ave., New York. 

STOP using tobacco. Guaranteed treat- 
ment two dollars. Big agent's proposition. 
“Quit-Tobac’’ Remedy Company, Lincoln, 
Neb. 


SAFETY razors sharpened: two cents 
each. Guaranteed. Blade box free. FElec- 
te Stregping Co., 134 Shelby St., Detroit, 

ich. 


$1 SILK ties three for $1 postpaid. 
Unique Novelty Co., Manufacturer, Inde- 
pendence, Lowa. 


FOR WOMEN 


DRESSMAKERS—Ladies doing their own 
sewing—write us about our imported pinned 
paper patterns and imported fashion jour- 
nals. The French Pattern Co., 920 Nicollet 
Ave., Minneapolis, Minn. 


FOR THE HOME 


RELIEF from high cost of living and 
Prices. A new system of purchasing neces- 
sities of life solves a perplexing problem. 
Write today for big catalog. The Eureka 
Co., New « ‘astle, _Pa. 

CLARK'S Fly Exits— Let flies and 
mosquitoes out through screen. Can’t re- 
turn through exit. Sample, léc.; 3 for 
25e.; $1 per doz., postpaid. Dr. L, W. 
Clark, Carterville, "Mo. 


SU MMER Cottage, complete plans, 50, 
ee order or registered letter 
679 12th, Detroit, Mich, 


GOLD Fish, imported snails, aquariums, 
water plants. Catalogue free. Pioneer 
Aquarium Co., Gold Fish Hatchery, Racine, 
Wisconsin. 


MAKE your own mission furniture at the 
minimum of expense. Our 3 books “*Mis- 
sion Furniture, How to Make It,’ Parts 
1, 2 and 3, tell in plain, simple language 
just how to make 98 different pieces. Full 
dimensions working drawings and half 
tones of finished articles. Price, 50 cents 
each or $1.50 for the three volumes, post- 
paid. Popular Mechanics Book Dept., Chi- 
cago. 


BEAUTIFUL arts-crafts lamps—Anyone 
can make them out of paper, cardboard 
and wood. 16 designs. Inexpensive yet 


artistic Complete book of instructions. 
Price, 50c, postpaid Popular Mechanics 
Book Dept., Chicago. 


METAL Work and Etching—A_ 9%6-page 
handbook for art metal workers telling how 
to make a great variety of useful and or- 
namental objects, such as desk sets, artse- 
crafts jewelry, etc. Price, 50c, postpaid. 
Popular Mechanics Book Dept., 


TELEGRAPHY 


TELEGRAPHY taught in the shortest 
pessible time. The QOmnigraph Automatic 
Transmitter combined with standard key 
and sounder. Sends you telegraph mes- 
sages at any speed just as an expert oper- 
ator would Five styles, $2 up, circular 
free. Omnigraph Mfg. Co., 41 G. Cort- 
land St., New York 


TELEGRAPHY—Morse wireless— 
Ral.way accounti (Station Agency) 
taught quickly. Railroad Dispatchers’ and 
Western Union Wires and complete Wire- 
less Station in school. Splendid oppor- 


tunities Graduates assisted. Living ex- 
penses low—may be earned. Largest and 
oldest 38 Invest - 


ment, $25,0 Correspondence 
also. free. Dodge's Telegraph, 
Railway and Wireless Institute, 15th St., 
Valparaiso, Ind. 


WIRELESS 


WIRELESS Set, How to Make—%6-page 
book telling how to construct at small cost 
an outfit suitable for transmitting four or 
five miles. Price 50 cents, postpaid. Popu- 
lar Mechanics Book Dept., Chicago. 


ELECTRICAL 


ELECTRICITY. Just what you have been 
looking for. Our Modern Blue 
Chart Method of Electrical Wiring Dia- 
grams. Thoroughly explained so that you 
can easily understand them. All kinds 
of Bell Wiring, Annunciators, Telephones, 
House Wiring. Conduit, Theatre, Isolated 
Plants, Dynamos, Transformers, Are Lights, 
Special: Treatise on Motor Wiring. ‘rite 
now for information. Electrical Wiring 
Diagram Co., Box A, 173. Altoona, Pa. 


PIANOS AND MUSICAL INSTRUMENTS 


VIOLIN for sale cheap. Excellent toned 
Sent on trial. Miss Bertha Mardise, Route 
5, Rosedale, Kans 

$68 TAKES a $175 Regina auto. music 
box. Like new. 632 W. 62nd St., Chicago. 


TALKING machines and records at cut 
prices. 100,000—10 inch records never sold 
Our cut price 20c each. 

Deninger, North St., 


less than 60 cents. 
Send for catalogue. 
Rochester, N. Y. 


f 
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MUSIC 


BIG money writing songs. Hundreds of 
dollars have been made by successful writers. 
We pay 50 per cent of profits if successful. 
Send us your original Poems, Songs or 
Melodies today, or write for Free Particu- 
Dugdale Co., Dept, 1036, Washington, 


SAVE one-half on all your sheet music. 
Directory of American and European suc- 
cesses sent free. Semple’s Music House, 204 
West Ave., Norwalk, Conn, 

SONG-POEMS Wanted—Send MSS. and 
best offer. Needham Music House, 
124 Pierce, St. Louis, Mo. 

“SKYING With You,’ the greatest and 
best aviation song, with sweetest melody, 
will be mailed to any plainly given address 
upon receipt of ten cents in coin or stamps. 
Address Sunny-Songs b. (Not Inc.), 
Box 373, Chicago, Ill. 

50 EVER popular songs, words and music, 
including ‘‘Dear Old Rose,’ or any one 
popular hit desired. All for 25ic. Walton 
Co., Popowers Building, Rochester, N. 


ALL the favorite old songs. Words and 
music complete in book form with at- 
tractive cover; size 7%x%% inches; 
value. Price 50 cents, postpaid. Popular 
Mechanics Book Dept., Chicago. 
RAG-TIME piano playing taught by mail. 
k free. Christensen, 84 Auditorium 
Bldg., Chicago. 


GAMES AND ENTERTAINMENTS 


THROW your_ voice! Ventriloquism 
easily learned. Make money; have fun. 

mplete Near and Distant Voice 
Throwing, 50c. Scott, 202 Godchaux Bidg., 
New Orleans, La. 

MAGIC tricks, books and supplies. 
Largest line in the world. Old reliable 
rm. Mammoth illustrated professional 
eatalogue, ten cents. Read & Covert, 821 
East i3rd Street, Chicago, Il. 

MAGICIANS, Save Money: 10 to 50% 
discount. 84 new card tricks and 250 
magic tricks, 10c. test bargain list and 
catalogues free. Eagle Magic Co., 1215 
Nicollet, Minneapolis, Minn, 

SEND a dollar and receive box of ten 
new stage tricks and catalog. Western Sales 
om , 950 Cromwell Ave., St. Paul, 
Minn. 


POCKET Tricks—Complete apparatus for 
6 good ones. 10c. Merlin, 3218 Snyder 
Ave., Brooklyn, N. Y. 


$100 PAID for 1894 Dime S. Mint, $8 


Tilustrated Coin Circular. You have noth- 
ing to _ lose. i Numismatic Bank of 
Texas, Dept. H, Fort Worth, Texas. 


$4.25 EACH Paid For U. S. Flying Eagle 
Cents dated 1856. We pay Cash premiums 
on hundreds of Old Coins. Send Ten cents 
at once for New [llustrated Coin Value 
Book, 4x7. It may mean your fortune. 
Coin Dealers, Box 15, 


COINS—California Gold. 25c¢ size, 40c, 
50c size, 75c—Coin 1,500 years old, Lic. 
Coin and Relic lists. free. Ray Chapin, 
New Berlin, N. Y. 


STAMP COLLECTING 


STAMPS—Illustrated Album (560 spaces). 
200 dif. Stamps, 1,000 hinges, only 35c; 
25 unused, lic; 10 Animal, 10c; 10 Picture, 
10 French Cols., 10c; 10 Cuba, Pt 
Rico or Paitippine. 10c; 25 Br. Cols., 

100 Br. Cols., 50¢:'100 Unused, $1. Monthly 


of 50c. 
Elgin Specialty Co., 2245A Boulevard, 
Scranton, Pa, 

205 DIFFERENT _ foreign 
Mekeel’s Stamp Weekly, Boston 
— both 25c. Or 100 Waited 

ate: 

— DIFFERENT United States stamps, 
2 Herbert T. Belden, 129 Thompson St., 
Mass. 

STAMPS Free! 20 different King Edward 
Colonials. Send 4c postage; mention Gift 
316, Approvals 50% discount. J. Wheeler 
& Co., 124 Lennard Road, Beckenham, 
England, 

FREE—30 British Colonials. 2c (stamp) 
postage. (Exchange desired.) Lightbown’s 
Stamp Co., Southsea, England, 


SELECTIONS of stamps sent on approval 
70% discount. Reference required. 
Renoll, Hanover, Pa. 


SECTION 


OLIVER visible typewriter for sale cheap, 
Sent on trial. Charley Richart, Route 5 
Rosedale, Kans, 


LATEST No, 5 Oliver with tabulator 
poe: $50; allowed for your 
No, 3. Atchison, 4127 W 
St., Chicago. 

SEE my $2 . month typewriter sen 
on page 167. arry A. Smith, Gias, 

TYPEW all makes. Guarantesd, 
Free trial. Save $45 on purchase. Ribbons 
60c; $5 doz. 50c copy- guaranteed duplicat! 
ors; $2.40 to $4.60. E, W. orton Com- 
pany, Bellevue, O. 

TYPEWRITER—Having no use for 
Underwood, will sell very reasonable, Hal 
Day, Canton, Ohio. 

4 GUARANTEED Typewriter Ribbons 
postpaid for $1. 100 sheets carbon paper 
postpaid for $1. Satisfaction absolutely 
guaranteed or money cheerfully returned, 
Mayhen Chemical Company, Cleveland, 0. 

TYPEWRITER—Oliver No. 5 guaran ao 
perfect, shipped on approval, only $35, 4H. 
J. Postlewaite, Hammond, Ind. 

TYPEWRITERS. Bargains, lowest prices 


$15, Underwood “y20 . Send for our large 
illustrated catalogve and special agents’ 
Harlem Typewriter xchange 213 
West 125th St., New York Cit 
TYPEWRITER Ribbons all makes 
qusemies® perfect, four for $1, carbon 

paper $1 per Peerless Ribbon Co., 

ity. 


213 West 125th st., New York Ci 


SAVE $25 to $50 on manufacturers’ 
prices. Buy our Factory Rebuilt Type- 
writers. Nearest-to-new on market. 
Have trademark and guarantee, like new 
machines. Are thoroughly rebuilt, highly 
polished, and perfect in appearance. Satis- 
faction guaranteed. Ye are the largest 
rebuilt typewriter concern in the world. 
Branch stores in leading cities. Write for 
catalog of standard makes. American 
x Machine Co., Inc., 345 Broadway, 


PRINTING AND ENGRAVING 


STAMPS, 400 mixed, 12c. Thousand for 
a quarter. 12 diff. Newfoundland, cat. 
70 for 25c. Ask for bargains. Miles Green- 
wood, Melrose, Mass. 

APPROVALS — - to- date, medium 
priced. 5 Bolivia for reference. Fine line 
le each. Mrs, Louise Kellogg, West Harte 
ford, Conn. 


MAGICAL apparatus. Low prices. Cata- 
logues. Senrab, 1812 Emerson Ave., So. 
Minneapolis. Minn, 

3 NEW tricks, 10 cents, including 250 
trick catalog free. Wholesale, retail. Magic, 
249 West 38th St., New York. 


SET of unused newspaper and periodical 
stamps for sale. P. C, Walsh, Jr., New- 
ark, N. J. 

STAMPS—100 different. 1,000 hinges, 
small album, millimetre scale, 12c. Lists 
free. Toledo | Stamp Co., Toledo, 0. 


COMPLETE Mind-Reading Tricks. 
Best in Vaudeville. Only 10c. Prof, Hal- 
loran, 2533 Church Ave., Brooklyn, N. Y. 


25. DIFFERENT B itish Colonials to appli 
cants for stamps on approval. Chas. Nickles 
122 Florida Ave., Washington, D.C 


NEW and Novel Jokes—great fun pro- 
ducers. So simple a child can operate 
them. 1. The Spilt Jam (Look what 
you've done to the table cloth! ! !). 
Red Hot Cinder (Drop it on the rug or 
floor in front of fireplace). 3. Damaged 
Finger (Deceptive blood-soaked b 


STAMPS, 100, all different, free. Post- 
age 2c. Mention paper. Quaker Stamp 
Co., Toledo, Ohio. 

STAMPS—105 China, etc., stamp dic- 
tionary and list, 2c. Bullard, Sta. A, Bos- 
ton. 


Great sympathy is expressed by your 
friends). 4. Blot of Ink (The Bookkeeper 
goes mad. Mother is frantic). Price, 10 
cents each, postpaid. ~*~ Popular 
Mechanics Book Dept., 318 W. Washington 
St., Chicago. 

NEW Spirit Pictures, 10 cents; cata- 
log. Klein, 1193 Broadway, N. Y. 

WIGS and Makeups for theatrical and 
street use. Percy Ewing, Decatur, Ill. 


RARE COINS 


COINS—20 different foreign 25c. 10 dif- 
ferent bills 25c. 200 different somos 15e. 
F. L. Toupal Co., Chicago Heights, Ml. 

I BUY and sell old coins, stamps, ete. 
Send stamp for catalog. Clarence Evans, 
Somerville, N. J. 

10 FOREIGN Coins, lic. 5 Old Bills, 
l5e. All different. C. Burgess, 522 Beacon, 
Toledo, Ohio. 

pay highest cash premiums on all 
rare money to 1909. We pay up to $1,000 
for some and lesser amount for thousands 
of others. Get posted. Send stamp for 
large Illustrated Coin Circular. You have 
nothing to lose. Numismatic Bank of Texas, 
Dept. H, Fort Worth, Tex. 


PACKET of 23 stamps; no two coun- 
tries alike, 500 hinges. Set of $1 and $2 
U. Rev., all for 5c. Miami Stamp 
Co., Toledo, Ohio. 


STAMPS, 15 varieties, South and Cen- 
tral America, 4c, sent with ~~ net ap- 
provals. Palm Stamp Co., 249 No. Caron- 
delet St., Los Angeles, 1. 


24 VARIETIES Cuban stamps 10 cents. 
List of 6,000 low-priced stamps free. 
Chambers Stamp Co., 111 P. Nassau St. 
New York City 


TYPEWRITERS AND SUPPLIES 


REORGANIZATION Clearance Sale. Ab- 
solutely reliable typewriters (all makes, all 
models, all prices), shipped anywhere sub- 
ject to examination. $5 worth supplies free. 
Visibles, $10 up. Oldest Typewriter Ex- 
change. Consolidated Typewriter Exchange, 
Inc., 245 Broadway, New York, 


~ SPECIAL sale. Great saving. All makes. 
Guaranteed. Trial offer. Agents wanted. 
Established 1886. Typewriter Inspection Co., 
Cincinnati, O. 


REMINGTON Typewriter, excellent condi- 
tion, $15. Thomas Williams, 721 Dearborn 
Ave., Chicago, 


LOOK—500 either noteheads, envelopes, 
statements, cards, $1. 1,000 Linen Finish 
Letterheads or envelopes, $2.50. 1,000 type- 
writer letters, $2. McCartney, The Printer, 
Harrisonburg, Va. 


PRINTING—100_ Fine Bristol Visiting 
Cards, 35c; 300 Business Cards, $1; 100 
Envelopes and Letterheads, $1.25; 500, 
$2.50. Send for samples. Joseph Rovidoux, 
45 Wegman Place, Jersey City, J. 

1,000 TY PEWRITTEN Letters, “Natural 
Looking,"’ $2. Large or small quantities. 
Work guaranteed. Send for trial order or 
samples. Letter Dept., Santa Fe Printing 
Co.. Fort Madison, Towa. 

1,000 IMITATION Typewritten Letters, 
heading black, body purple, $3.35; all pur- 
ple, $2.60. 1,000 colored bond art ad 
slip, 3%x5%, 150 words, $1. All prepaid. 
—— free. Good’s Printery, Harrison- 
urge, Va. 


PRINTING—1.0(0 Business, Professions 
Advertising or Visiting Cards, $1.50. Car d 
specialtists. Dept. 1A, Mills Bros., * Turtle 
Creek, Pa. 

SPECIAL—1,000 fine Bristol business 
cards, any printing, sent to you for $l. 
Satisfaction guaranteed. United Printing 
Co., Wilkinsburg, Pa. 

500 BUSINESS cards, $1, 1,000 for 
$1.50, prepaid. Worth $2.50. Guaranteed. 
Samples free. Cushing Printing Co., 2715 
South Main Street, Los Angeles, Cal. 

“5,000 LABELS 2x1\% inches $1.50 in roll 
form. Gum tape machines. Vrite, Ever- 
Ready, 14 W. 125th Street, New York City. 

3,000 GUMMED labels, $1, 1x2 inches, 
any printing, postpaid. ‘Cash with order. 
Geo. A, Rogaliner, M Pa. 

5,000 GUMMED Labels, $1.50; 
inches, in roll form, no curl, no waste, any 
wording: postpaid: cash with order. Mott 
Label Co., “Norwalk, Conn, 

300 EACH—C ards, Bond Envelopes, Le 
terheads, $3; 100 each, $1.15. ‘Acme, 
Dixon, 

ARTISTS. I design trade-marks, labels, 
business cards, letterheads, cover pages, 
ete. Drawings for advertisements. C. 
Wetzell, 201 W. 8th St., Sterling, ML 

100 LINEN Calling Cards, 50c. Fred 
Heitmueller, Jamestown, N. = 


Additional Classified Ads Page 32 


ee | for certain 1853 Quarters, $100 for certain 
1853 Half Dollars. $2 for 1885 Dime 8. 
Mint, $6 to $750 for certain $5 gold with — 
out Motto, etc. We pay highest cash pre- 
miums on thousands of coins to 1909. Keep 
; all old money and send stamp for Large 
anc arges ist in 1€ world ali guaranteed 
five years, shipped on 15 days’ free trial 
7 
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Expert Electricians 


Make Big Money 


You can learn all branches of electricity at 
this school—and you will learn them BY 
DOING the actual work, step by step, person- 
ally guided and coached. 

The opportunities open to men who under- 
stand electricity and have had _ technical 
training cannot be exaggerated. There is no 
limit as to how high you can climb if you have 
learned electricity at this school. 


WRITE TO-DAY FOR OUR FREE 
CATALOG, or come in and inspect 
the school at your earliest conv 


The New York Electrical School 
44 West 17th Street NEW YORK 


@ CHAUFFEURS 


Send for Free sample copy American Chauffeur. 


Contains valuable information about engines, ignition, 


carburetion, manifolds, motor balance, cooling and 
lighting systems, etc. All newsofmotorworld. Every 
amateur or professional chauffeur should read it. Writenow. 
The American Chauffeur Publ. Co.. 251 Butler Bidg., Cincinnati. 0. 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Editor of 
Popular Mechanics will pay two cash prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best Contribution 
$5 for the Second Best 
rd 2» 0 IN ADDITION to our usual rates for sach contrib- 
uted art 
not length counts. 
ecks be sent on the last day of each month for the 
prize articles received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED FOR APRIL, 1913 


First Prize—ARTHUR WORISCHEK, New York City...... 810 
“Homemade Fire Extinguisher” 
Second Prize—HAZEL KOLAR, Maywood, Ill..........++.+. $5 


EXTRA AWARD 
On account of there being five contributions this month 
each of which deserved second prize. we have made an EXTRA 
AWaRD of four additional second prizes, as follows : 


H.F. HOPKINS, North Girard, 85 
“Using Oil in Compression Grease Cups” 

RALPH E. MOSHER, Port Deposit, Md................006 85 
“ Applying a Draft Surface to a Curved Pattern” 
WALTER A. OLSEN, Sc. Boston, $5 
A Pulley Stick” 

CHARLES MOTTON, 85 

b Protector” 
Ail accepted to our 
NoTes" and “AMATEUR MECHANICS,” are paid for immedi- 


ately; checks for prize awards are sent at the endof each month. 


Address, EDITOR POPULAR MECHANICS 
318 W. Washington St., Chicago 


This Complete Library of 


IN 6 HANDY VOLUMES 
Only $ 1 a Month 


“Ignorance of the law excuses no man, ” THAT'S 
LAW. You can guess’ You may not 
have time to “study” law. Lawyers come high—es ially 
some of them. BUT YOU MUST KNOW L AW! 


This splendid little handy LIBRARY OF LAW is 
prepared for the average man—the business man—the 
doctor —the teacher—the minister—the man who works 
for others—the man who works for himself—the man 
who writes—the man who has money and the man who 
has not—EVERY MAN, This Library is a work to 


read at odd times and a reference work combined. The 
language is simple, direct, plain, and it covers every 
subject; you need to know about, Here are just a few of 
them: ills’ —“*Mortga “Farm Laws” 
“Landlord and Tenant” —* 
Trade Marks” —* ‘Partnerships’ —‘“Letters of Credit’ 
“Trustees” “Corporations” —**Stockholders’ 
idends”—* Marriage”’— ‘Parental Relation” Em- 
Pere! and Employee” —“ Assault”—** Defamation” — 
Criticism”’—"‘Self Defense” —* Automobile 
—Patents”’— Fraud” —“Damages”’ 
“Negotiable Paper’ Promissory 
Notes’’—“Checks”’ —“‘ Bills of Exchange”—" Bonds”’— 
“Agents”—*Banks’ Bankruptcy,” etc. 


Low Price & Easy Terms 


We can’t begin to tell you all about this splendid set 
of books, so we are not going totry. We want to send 
ou the books themselves —the 2 MPLETE SET of 6 
andy volumes, measuring 6% by 4% by % inches, so 
that you can examine all the. volumes and decide for 
ourself if they are just the books you want — 
EED. If you decide to keep them, s just send us $1 as 
first payment, and $1 a month thereafter for 8 months. 
But if you do not wish to aoep the books after seeing 
them, then you may send them back at our expense. 
That’s fair. Isn't it? Coupon BELow AT ONCE. 


XAMINATION REQUEST 
THE THOMPSON PUBLISHING CO. 6-13 
1127 Pine Street, St. Louis, Mo. 
Send me for examination, one set of your handy LIBRARY OF LAW in 


six volumes bound in Buckram. If | am satisfied with the books I will send 
$1 free Ter nt, and $la monte the the special price of 


not wish to keep 2. li notify you in seven 
lays <— mL books are then’ to be returned at your expense as offered 
Popular Mechanics readers. 


ADDRES... 


Please Mention Populer Mechanics 


POPULAR MECHANICS ADVERTISING SECTION = 
WRITE for | 
RLECTRICAL SCHOOL 
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— 


32 POPULAR MECHANICS ADVERTISING SECTION 


Continued from Page 30 


CAMPBELL — Cylinder Press, 24x29. 
Cheap. 3025 Germantown Ave., Phila- 
delphia, Pa. 

HOW to Print Imitation Typewritten Let- 
ters for about 8c per 1,000. Complete in- 
structions and source of supply, l0c. 

304 Northwestern Bldg, Chicago. 


200° EACH Noteheads, Envelopes Cards, 
$1.75; 1,000 each, $7. A-1 quality. Samples 
Free. Thomas M. Clark Company, Michigan 
City, Ind. 

DIE-Stamped 2-Letter Monogram Box 
Keith’s Paper, 50c. calling cards, 
printed, 25c. Samples, 2c. Hawes, En- 
graver, Wellesley, Mass. 

GUMMED Stickers. 1,000, 60c. 32-page 
catalog, 2c. MacTaggart, 13th Arch, Phila- 
delphia., Pa. 

PRINTING Presses, supplies, second-hand, 
at bargains. List for stamp. Popular Bar- 
gains, Richland, Pa 


500 BRISTOL Business Cards, 98c, Let- 
terheads, envelopes, etc. Lowest prices. 
k Printery, Bellevue, Ohio. 


WE print circulars 6x3% for 65 cents 
r thousand in commercial quantities. 
airfield Printing Company, Fairfield, Conn. 
YOUR name on 200 gummed stickers, 
10c. Star Co., Clintonville, Conn. 


MULTIGRAPHED Circular Letters. 
Letter heads. Reasonable. Thomsen’s Let- 
ter Shop, 88 Missouri Ave., Detroit, Mich. 


ACTUAL Typewritten Letters. _ Produced 
through big typewriter ribbons. Letterhead 
printing. Billy M. Schwartz, 82 East Con- 
gress St., Detroit, Mich. 


WE Make Cuts for circulars, catalogues, 
labels, etc., everything in the _ engraving 
line. Burbank Engraving Co., 185 Franklin 
St., Boston, Mass. 

either noteheads, envel- 

pes, statements, cards, $1; 1,000, $1.50. 
000 envelope slips. $1. 1,000 linen finish 
letterheads or envelopes, $2.50. 1,000 type- 
writer letters, $2. Samples. Model Com- 
pany, Manchester, Iowa. 

EXTRA! 100 letterheads, 100 envelopes, 
100 return envelopes, $1 postpaid. Walden 
Press, Roxbury, Mass. 

alog L. M. roll & 326 
“st. Chics 


GOOD Printing at low prices. 1,000 
letterheads, envelopes, billheads, 
abels, circulars, $2.50. amples free. 
Catalogues, booklets, and pa... our_spe- 
cialty. Ernest L. Fantus Co., 523 8. Dear- 
born St., Chicago 

MULTIGRAPH form letters—$3 for 1,000. 
Includes stock, letter, letterhead—sent pre- 
Paid in U. S. Specimens free. Perfec- 
tion Letter Company, Muncie, Indiana. 


MISCELLANEOUS 


RAINCOATS at manufacturers’ prices, for 
men and women. Absolutely rainproof. 
Light weight, very stylish, storm collar, ad- 
justable wrist straps, side pockets. Tan or 
gray. sizes, $2.85 postpaid. Money 
back if unsatisfactory. B. & J. Rubber 
Co., 161 Summer, Boston. 

3,000 FORMULAS and money making 
secrets, 368 pages. 50c prepaid. How to 
make zine cuts. Simple, inexpensive tested 
process. Complete formula and _ instruc- 
tions 50c. Satisfaction guaranteed. 
S. Bureau, 4333 N. Sawyer Ave., Chicago. 

TATTOOING supplies, machine $2.50. 
To advertise 6 colored designs lc. price 
list free. J. F. Barber, 1019 Vine St., 
Cincinnati, Ohio. 

D. MOTORS, % hp., good as new, 
$8 to $10. Just the thing for light shop 
work, Also 12 Electric Pianos with key- 
boards $125 each. J. F. Herman, 1420 
Pa. Av.. N. W., Washington, D.C. 

FOR $1 I will send complete instructions 
so that anyone can make Photo- Chromatic 
Oil = Paintings. Highly artistic. G 
Spencer, 172 Park Terrace, Hartford, “Conn. 


FREE. Your name stamped in gold on 
Card Cases, Wallets, Billfolds. Illustrated 
catalogue free. Salford Leather Co., 5943 
Summer, Philadelphia, P: 

SKELETON Keys—Just what you need. 
~~ all common door locks. 25c a set. 
B. & F. Novelty Co., Box 237, Rock Island, 


SEND 10c for twelve Sanitary Flat Paper 
Drinking Cups. Yarroll, New Britain, 
Conn. 


“THE Art of Tattooing.” 25c. Catalogue 
free. Prof, Rebec, Cedar Rapids, Iowa. 


RUBBER Stamps, name and address, and and 
pad, 30° cents, Write 
or catalogue. Ashland Stamp W: Ash- 
land, Ohio. 

CALIFORNIA gem crystals and mir 
for sale, direct from the mines, | 
lots sent with desirable reference. Albert 
Everitt, Escondido, Cal. 

BASEBALL Fans: Send for the latea latest 
novelty, game counter with lucky charm 
on watch fol M, 8. Zerega, Nepon: 
Mass. 

RARE Old Secrets for hi 
They bite greedily.  12c. 
luck. Angler, 4226 No, Abeny Ave., Chi- 
cago, 

START earning $18.00 to $30.00 a week 
and hold your position besides Direct Man- 
ufacturers Co-operative Mail Order Plan. 
You represent us. No canvassing. We show 
you how and furnish everything. Big 
profits. Big summer leader. 
business of _ own. Write today for 


sworn statements. J. 
37 Pease Bldg.. Main St., Buffalo, N. Y. 


BLACK Opals, beautiful colors, direct 
from Australia. Send $5.00 Money Order 
for lovely stone. Satisfaction or cash back, 
Many pleased customers. Catalogue free, 
Norman Seward, 453 Bourke Street, Mel- 
bourne, Australia. 

PINEAPPLES—Indian Rivers. Ripen 
plant. Price $2.25 per 
end me your orders. B. K. 5 
Eldred, Fla. — 

EVERYBODY Is Doing It. Doing what? 
Purchasing an Initial Embossing punch. 30 
saute, postpaid. M. S. Zerega, Neponset, 

ass. 


PENNANTS, any wording or college, 
12x36, only 48c. Circular for stamp. In- 
diana Pennant Factory, Crothersvilie, Ind. 

SEND for our new illustrated catalogue 
of interesting specialties for the home. 
Auburn Supply Co., 7745 Peoria, St., Chi- 
cago. 

HOW to bind magazines any size and 
one binder complete, 10c. (Information on 
every subject.) Index Service Company, 
Buffalo, 

““POBACCO Cure. One box cures. Guar- 
anteed or money back. Established 1894. 
Write for special offer. Allen 
Co., 319 Altman Bldg., Kansas City, Mo. 

“STUDENTS Special—20 beautiful college 
pennants, all different size, 9x18 for 
in stamps. Address G. W. Maneval, Wi ie 
iamsport, Pa. 

INFORMATION furnished about Athens, 
Ga., her institutions, business concerns, 
names, etc. Write your wants, Miss Nellie 
Colbert, care State Normal School, Athens, 
Ga. 


ARTHUR'S New Building Estimator—A 
750-page handbook for Superintendents, 
Architects, Contractors, Insurance Ad- 
justers, Appraisers and Engineers. Covers 
all classes of building construction, spe- 
cial wage tables, typical building specifica- 
tions, prices in detail and approximate, the 
former based on quantity of material re- 
quired, time and labor cost based on 
hourly rate. 1913 edition, $3, prepaid. 
Popular Mechanics Book Dept., Chicago. 

CUTS anybody can make, Simple Etch- 
ing Process, $1. Particulars, specimens, 
for stamp. M. Day, Windfall, Ind. 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operation. G. F. Redmond, 
Dept. 306, Boston, Mass. 

BROTHER—Accidentally discovered root 
will cure tobacco habit. Gladly send par- 
ticulars. F. Stokes, Mohawk, Florida. 

“DON’T fail to read Independence and 
Fortune under Business Opportunities. 


fort, irritation, insecurity and all suppo 


(Roman Gold Plate, 50c). If you prefer 


ADDRESS 


GET THE “NEW IDEA” 
Try ’Em Before You Buy ‘Em 


—and obtain quick relief from interrupted circulation, discom- 


elastics to bind, creep and give way. A pair of Nickel Plated 
**New Ideas’ (good for years of comfort), sent prepaid for 15c. 


for a pair on approval and pay a/ter tria/. Sales agents wanted. 


Modern Specialty Co., 43rd St., Racine, Wis. 


The Best Book for Beginners 


rter ills. No bands or 


B 
Wm. F. Willard 


send a two cent stamp 


A Practical Course in Pactyesd 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., Chicago 


Price 50c 


Mechanical Drawing 


EASY WAYS TO 
DO HARD THINGS 


459 


down” and “Written So You Can 


4595 Articles 1988 Pages 


Per 
5 0 Volume, $45 
Postpaid 


A collection of the most useful experience of years of 
hundreds of the most successful mechanics, “ boiled 


Shop Notes Year Books —Vols. I to IX 


The contents of these books are similar to the articles appear- 
ing in this magazine under the heading ** 


Order through your dealer or direct from the publishers 
POPULAR MECHANICS BOOK DEPT., CHICAGO § 


$4.50 


Understand It.” 


4503 Illustrations 


Per Set of 
Nine Books in 


BOYS! HERE ARE 700 THINGS 


YOU CAN MAKE 
and Vand 1000 pictures that show you u how | 


Set of 4 books telling how to make wireless 
outfits, boats, camp equipment, aerial gliders, 
kites, self-propelled vehicles, engines, motors, 
electrical apparatus, cameras and 690 other 
things that delight the heart of the average boy. 


These books sent postpaid to any address for $4 


Case, Prepaid 


Shop Notes.’’ | 


The contents of the four volumes are like 
the articles appearing in this magazine 
under the heading “Amateur Mechanics.” 


For sale by news and book dealers, or address the publishers 


POPULAR MECHANICS BOOK DEPT., CHICAGO 


we ath 


+ 
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YOU MUST READ 


BALZAC 


Nowhere in the literature of any country on 
the face of the globe are there any books like 
Balzac’s. His is the greatest name of his day in | 
the literature of France and he has won a perma- | 

nent place among the world’s greatest writers. 
His powerful imagination and his intimate knowledge of 
_~) enable him to scale every height and sound every 


th of the pessiore of human character, and he truly 
himself the Secretary of Society. 


If you would read the book of life, then you must read 
Balzac; but if you must see and read only what is super- 
ficial, then do not read Balzac. He deals not with things 
as they should be, but with things as they are, and his 
university is the great university of human experience. 


18 Superb Library Volumes 


This library edition consists of 18 beautiful 
volumes, complete and unabridged. Each 
volume measures 84% by 5% by 15s inches and 
is bound in a substantial, genuine English cloth, 
deep blue in color, and with gold dust proof 
tops, and head bands. The entire set, consisting 
of 18 superb volumes, will be sent for seven days’ 
examination to those sending coupon below. 


Special Low Price and Terms 


To introduce this handsome Library edition of Balzac’s 
Complete Works, we will, for a short time, accept orders 
at nearly one-half price on terms of only $2.00 a month. 
The regular price of this complete Library Edition is $54.00 
— now offered you at $29.50 and sent on approval. We 
do not ask for any deposit or any guarantee. Just tear 
off and mail coupon and we will chip the entire set to 
you for seven days’ examination in your own home. You 
can then examine the volumes carefully, and if they are 
satisfactory send us $1 as first payment and 2 a month, 
until the special price of $29.50 is paid. But, if the books 
are not satisfactory and you do not wish to keep them, 
then notify us and we will send you shipping instructions 
for the return of the set, at our expense. Could anything 

more fair? Mail coupon below at once. 


THIS ENTIRE SET OF 18 VOLUMES SENT ON 
APPROVAL 


THE THOMPSON PUBLISHING CO. 
1127-29 Pine St., St. Louis, Mo. 


Send me for seven days’ examination, one set of Balzac's Complete 
Works in 18 volumes, Library Edition. If I am satisfied with the books, 
1 will send you $1 as first payment and §2 a month thereaiter, until the 
special price of $29.50 is paid. If 1 do not wish to keep the books, I will 


notify you within seven days and the books are then to be returned at 
your expense, as offered Popular Mechanics readers. 


LEARN -.. “ton AUTOMOBILES 


Big Money in Auto Business 


Travel, get good pay, run garage or auto 
livery. FREE illustrated book tells all. 
You can learn in a few weeks at home or 
in our shops. Write for information today. 


Kansas City Automobile School 
Largest and Best Equipped School in the World 
(Conducted by CLIFF HoGay.) 

2182 East 15th Street, KANSAS CITY, MO. 


vou 


Attend no stammering school till you get my large FREE 
book and special rate. largest and best school in the world 
curing by natural method. Write today. Lee Wells Millard, Pres., 
Horih-Mestern Schoo! tor Stammerers, 17 First St., Milwaukes, Wis. 


PART SCHOLARSHIP 
FREE 


During the summer months we f® % 
offer a limited number of part 
scholarships free to really ambi- ,! ata 
tious young men who are anxious 
to become expert electricians or = 
Electrical Engineers. Get a 


Practical Electrical Education 


By vur thorough and acientific methods under 
practical and actual working conditions you must 
amine. all branches of Electrical Science and En- 
We combine the theory with the practice, 
rite right | “now about our special off. hool 
catalog. IT’S FREE. 


er and interesting se! 
Get it and see what real ed: 


SCHOOL OF ENGINEERING OF MILWAUKEE 
161-169 Michigan St. MILWAUKEE, WIS. 


ucation is. 


Carriers, City Postal Clerks 
————= $800 TO $2000 A YEAR, FOR LIFE 


Rapid advancement to higher Government Positions. No “‘lay-offs’’ 
because of STRIKES, FINANCIAL FLURRIES or the WHIMS OF 


Railway Mail Cle “City Canon, Rural 


FRANKLIN ad | 
The Pathway to oa | 
Dept. P 106, Rochester, N. Y. 
The coupon, filled out as directed, entitles the sender 
to free sample ; a free copy of our copyrighted book, 
_ “Government i and How to “Obtain Them.,’’ full list of pesitions 
and t for Free Coaching for examination here checked. 


just so much coaching before the rapidly approaching examinations. 


FRANKLIN INSTITUTE Dept. P106, Rochester, N. Y. 


COUPON 
SOME PETTY BOSS. THE POSITION IS YOURS FOR LIFE. _. Railway Mail Clerk [$900 to $1800] ..Customs Positions [$800 to $1500) 
Country residents and city residents stand the same chance for immediate Postoffice Clerk [8800 to $1200) ..Internal Revenue [$700 to $1800) 
appointment. C sufficient. Political influence Postoffice Carrier [8800 to $1200) ..Stenegrapher [8800 to $1 
NOT REQU IRED. Mail Carrier ($600 te $1100) ..Clerk im the on: 
Write i diately for schedule showing the places and dates of the Bookkeeper — to oo at Washington [$800 to $1500) 
coming examinations. Don't delay. Every day you lose means the loss of ‘anadian Government Positions. 
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Make 


Youa Leader 
of Men 


men and wom- 
en who recog- 


nize the ines- 
‘ timable value of 
success this message is addressed. Ayan is 
the master key to success, It will equi 
to cope better with the problems o te. 
Decide to rise above the throng. Decide now to 
succeed. Make a resolution to qualify for the gr great 
oflaw. Make your decision—then act. 
any a man sees his opportunity but fails to grasp 
it. Here’s your opportunity. Don 't let it slip slip through 
your fingers, Take this great step toward su: 


LearnRight: Home 


Under our new, simplified training 


system you can master the profession of 
law by studying at home during your spare 
time. An advanced education is not neces- 
sary. You don’t need special talents. The 
most important requisite is ambition—will power— 


determination tos 
Act now. This is 


Op ortun your lifetime o 
Ca Is YO portunity to equip 


yourself for the old 
est, most dignified and most advantageous profes- 
=" The corporation system, the new interstate 
commerce laws, the newly advocated method of 
criminal procedure have all conspired to eS a 
tremendous demand for the man who is armed with 


rtunity but 
Portunit done fe 
of “Guide t to ‘the 
great” prot how ae u can master this 
t in your own 
Don’t me 


toa 
$100 Scholarship 


(This és a Special Limited Offer) 


A $100 
Scholarship 


In Mechano-Therapy (Drugless Healing) 


No obligations dul R E E 


of any kind or na- 
ture. Not one 
cent to pay for ee 
either now or later. 


cen a of 
Mechano-Therapy 
Earn $2,000 to $6,000 a Year 


The pleasantest and most profitable profes- 
sion in the world is open to you. The principles of drug- 
less healing are now universally acknowledged over the 
whole world. The demand for competent Doctors of 

echano-Therapy is enormous and constantly increasing. There is 
splendid chance to make money right from the in 
over: community in the United States. The work is casy = 
ted a ———— ly remunerative. You become the 
the health happiness of yourself and others. 


the American College of Mechano- 
Therapy is the oldest, largest and best equipped insti- 
tution of Grugiess healin ng in the countr It was estab- 
lished in 1867 and is Chartered by the State of Iilinots. Its meth- 


ty is com- 
essional standing. 


Our course is so arranged that you may study 
with complete success either by mail or in class. You 
not give up or interfere with your regular occupation in the 
slightest. You may study in fay spare time and be assured of 
an rough the close personal atten- 
tie which we give every stude is just the opportunity 
ou have been waiting for — now is the time to clinch it. 
mber this offer is strictly You must, 

must act atonce if you want to secure the benefit of this free scholarsh: 


Write for Illustrated Book 


“How to Become a Mechano-Therapist” 


FREE If you write at once 
we will sendfyou a full 
and complete explana- 
tion of the tion of the $100. Free Scholarship Offer. 
Also a handsome, illustrated prospectus on Mechano-Therapy— 
ALL FREE. You owe it to yourself, your family and your future 
to learn the real truth about the wonderful You, may’ new offered 
an o; offe Wri ise a postal 
letter—BUT WRITE. DO IT RIGHT 


American Collegeof Mechano-Therapy 


Dept. 805 81 W. Randolph St., Chicago, IIl.::3 


Please Mention Popular Mechanics 
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DIPLOMA 
"The BY, ifi $100 = 
shone This Certificate 
yp 
| Bea i 
| Doctor 4 
- 
Bt — —. 
To the eag- Therapy 
open | any man or woman in the 
country, over 18 years of age and of good character and common 
school education, who will act at once. The road to independence 
lies clear and plain before you right now. If you have been 
hoping and longing for a way to break the chainsof wage slave 
—to become your own master—to enter a profession that will 
multiply your present income and give you the social standing 
the man with legal proficien li business 
now to su . on oppor- of ou 
tunity we give you. Mail free coupon today. special ship CF 
offer. ho 
MakeY our Resolution 
NOW! Make xour resolution to prepare world’s 
yourself for something higher §E**e™ Upiyers 
and better. Act now, if you appreciate Thon: 
power dignity, and influence of the legally {extremely : 
ined man, Give our superb law course a §ed--so oday- 
few hours of your time for a short period. 
It will make you a competent lawyer. Make your home 
@ university. Take this step toward real success today. 444 - 
man 
Mail Free Coupon €) 
|| | OS | 
Free 
Coupon 
La Salle 
dependent il free coupon — 
to-day—NOW. Dent. 122 Chicago 
University of social limited reduc 
A price oa 
Dept. 122 4, course. 


POPULAR MECHANICS 


SHORTHAND 


» _IN 3O DAYS 


We absolutely guarantee to teach shorthand complete in 
only thirty days. You can learn in spare time in your own 
home, no matter where you live. No need to spend months 
as with old systems. Boyd's ~ i System is easy to learn 
—easy to write—easy to read. Simple. Practical. Speedy. 
Sure. No ruled lines—no positions—no shading as in other 
systems. No long lists of word signs to confuse. Only nine 
characters to learn and you have the entire English language 
at your absolute command. The best system for stenog- 
raphers, private secretaries, newspaper reporters and rail- 
road men. Lawyers, ministers, teachers, physicians, literary 
folk and business men and women may now learn shorthand 
for their own use. Does not take continual daily practice 
as with other systems. Our graduates hold high grade positions 
everywhere. Send today for booklets, testimonials, etc. 


Chicago Correspondence Schools 
9 969 Chicago Opera House Block, CHICAGO, ILL. 


I Can Increase 
Your Earnings 


No matter where you live, if you 
are honestand want an incepend- 
ent business of your own, send 
your name and address and | will 
mail you our Big Free 64-Page 
Book, showing how you may earn 


$3,000 to $10,000 a Year 
in the Real Estate, Brokerage and 
J.H.JOICE, Pres. I Busi 


Our system is a positive success. We will teach you by 
mail and appoint you our 
Special Representative 
and help you to make money from the start. Write today. 
INTERNATIONAL REALTY CORP., 1936 Manhattan Bidg., Chicago, ll 


. 
The profession 
Be a Meter Engineer 7)"¢, profession 
ter Engineering is now in its infancy, The 
electrical stations must have Meter Engin- 
eers. They are paying big money for them. 
Thousands of positions are now open. 

wonderful opportunity for men of all ages. 


Electrical 
A $3,000 Job for You 
eering is one of the best paying professions 
in the industry, Hundreds of men making 
$3,000 and more a year. You can do the same. 


Write Today for 40-page 


eter Engineering. Tell 
fer we are now making. Write now—im 
making this great special reduced price offer. 


Be the Boss 


In the New Profession 
Thousands of men needed. The New Profession 
that is paying big money wants you and needs you, Here 
is your opportunity to get into it. Don't leave your pres- 
ent employment. arn at home‘during your spare time. 
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Special 


For a limited time 
we are making a 
special reduced 
ice offerinorder 
induce men to 
start the study of 
Meter Engineer- 
ing right away. 
W rite for full par- 


ticulars at once. 


How would you like to have a $3,000 a year job6 months from now? 


Just your name and address on a post cardis enough, We will send 
ou absolutely free and prepaid our new 40-page book on Electrical 
all about new profession and special of- 

iately—while we are 


FORT WAYNE CORRESPONDENCE SCHOOL, Dept.119X Fort Wayne, Ind. 


Book Free 


This offer is 'mited. 


STUDY AT HOME 
BECOME AN LL.B. 


Only recognized resident law school in U. S., Conferring Degree of 
or of Laws—LL. B.—by correspondence. Only law school in U. & 
conducting standard resident school and giving same instruction, by 
Over 450 class-room lectures. Faculty of over 30 prominent law- 
yers, Guarantees to ——- graduates to pass bar examination. Only law 
school giving Complete Course in Oratory and Public Speaking. Schoo 
highly endorsed and recommended by Gov. Officials, Business Men, Noted 
Lawyers and Students. Send today for Large Hand ly Illust d 
ctus. Special courses for Business Men and Bankers. 


COLLEGE OF LAW. 1162 Ellsworth Bidg.,Chicago, Il. 


CIVIL SERVICE 


positions are very desirable. Good salary, short hours, easy 
work, pleasant surroundings, life positions, steady work, thirty 
days vacation and thirty days sick leave annually with pay. 
4,202 appointments made last year. No political pull needed. 
Common school education sufficient. Must be 18 years or over. 
Full information about how to secure these positions and 
questions used by the Civil Service Commission free. 


COLUMBIAN CORRESPONDENCE COLLEGE, WASHINGTON, D. C. 


) BE A BANKER 


arn a profession that will gi tanding and ind enc 
Splendid tunities. Pleasant work. short hours, all holidays 


opportunities. Pleasant work, short hours 
off, yearly vacation with pay. good salary. Diploma in six 
months. Text books by Edgar G. Aleorn. Catalog free. 


AMERICAN SCHOOL OF BANKING, 119 Mclene Bidg., COLUMBUS, OHIO 


BE A DETECTIVE 


Earn from $150.00 to $300.00 
per month; travel over the world. Write 
C.T. LUDWIG, 133 Westover Bldg., Kansas City, Mo. 


JEWELRY ENCRAVING 


We teach you, by our new and original method of instruction, this clean, 
fascinating and profitable business at your and furnish you 
all tools needed absolutely fre@. Write for free book to the 


IN SCHOOL OF ENGRAVING, Siroh Bidg., MILWAUKEE, WIS. 


RIDPATH’S 
History of the World 
At a Bargain 


selling t 


RIDPATH is America’s Greatest Historian. 


in the Roman Senate; to march against Saladin 
and his dark-skinned followers; to sail the 
southern seas with Drake ; tocircumnay- 
igate the globe with Magellan; to 
know the past as you know 


Mail Coupon 
TODAY 


We will name our price only in direct letters to those 
sending us the Coupon below. Tear off 
write name and address plainly, and mail to us now 
before you forget it. Dr. Ridpath is dead, his work is 
done, but his family derives an income from his history, 
and to priat our price broadcast for the sake of quickly 

1ese few sets would cause great injury to future sales. 


beautiful style has never been equaled. He pictures the 
great historical events as though they were happening before 
your eyes; he carries you with him to see the battles of 
old; to meet kings and queens and warriors : to sit 


the Coupon, 


2000 
4000 Pictures 


His wonderfully 
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COURSE 


LEARN ABOUT OUR FREE) 


IN SHOW CARD 


AND SIGN WRITING 


° We are offering. for a limited time, a complete course i 


ting to pure our assortment of 
a great opportunity for 
Persone. to increase 


LITHOLIA PM. COLOR — 71 to 81 W. 23rd Street, NEW YORK CITY 


FREE—Send for This 


Large Illustrated Catalogue of 


HOME-STUDY Books 


Electricity, Engineering, Carpentry, 
Building, Painting, Business 


Check the subjects you are interested in 
and mail it with your name and address. 
We will send full particulars by return mail. 


Eleetrieal Engineerivg 
«+. Blee. Light and Power Supt. 
«+-Electrical Wiring 


Engine Engineer 
Automobile Mechanician 


.+.-Bookkeeper 
«++-Telephone Expert «+++Plumber 
Architect «+++Mason and Bricklayer 
.--Building Contractor «---Carpenter 


Architectural Draftsman 
«..-Conerete Engineer Letter Writing 
Drafteman Railroading 
.... Steam Engineer «++.Motorman 

+++-Stationary Engineer 


FREDERICK J. DRAKE & co. 


D 8-—1325 Michigan Ave. CHICAGO, ILL. 


A WATCHMAKER-: 


Watchmakers and all ’round Jewelers’ 
repairers —in demand now. Six 
months’ course fits you for a position — earn while 
you learn, too! Write for book — it explains all. 
STONE’S SCHOOL OF WATCHMAKING 
912 Globe Bldg. ST. PAUL, MINN. 


.--Painter, Signs and Card Writing 


TUDY drawing at home under Expert Pesci. | 
We have successful students in every part of 
the world. 


ly 
rtist’s Outfit [PEE to Enroled Students 
SCHCCL OF APPLIED ART.755 (_pplicd Eldg.,Batile Creek,Mich, 


Please Mention Popular Mechanics 


9,059-Word 
Business Book Free 


a send us a postal - ask for our free illustrated 9,059- 


how 


your 
‘Gals 


to collect money 
—How to stop cost leaks 
—How to train and handle men 
—tow to get and hold a position 
—How to advertise a business 

—How to devise office methods 
book binds you to nothing, involves you in no obliga 

tion ; yet it may you on Surely you 
will not y bog yourself this privilege, when it involves only the risk ae 4 


postal—a penny! Simply say *‘Send on your 9, 
SYSTEM, Depi.81-6 Wabash and Madison Sts., chicago 


LEARN WATCH REPAIRING 


Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
will know a watch from Ato Z. You will know just what 
the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to fill any position. Positions for our 
graduates. 


Ask for our Free Book. It explains our system and terms. 


THE DeSELMS WATCH SCHOOL 
23 Perry Street ATTICA, INDIANA 


My book “How to 
Stop Stammering” 
—atreatiseon “Sci- 
entific Talking’— 


direct to the point. 


Write M.L. HATFIELD. 1918 Grove St., OAKLAND, CALIF. 


Information and counsel on any 
subject under the sun. No matter 
what you want to know, no matter 
what your present condition, our 
big organization can help you 


WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 


NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAGO 


ill teach y 
BE AN ILLUSTRATOR. to draw 


by mail how to draw for maga- 
zines and newspapers. 
Send for Catalog 


LEARN WATCHMAKING 


refined, eee labor—Competent men always in demand. 
We teach it in as many months as it took 
years. Does away with tedious ee. 

earned while studying. Positions secured. or cateia 
St. Louis Watchmaking School, St. Louis, Mo. 


ARITHMETIC 


SELF-TAUGHT 
A plain, easily-understood volume for ail SPANGLNBERL § 
who have not had the opportunity of learn- Al 
ing this subject thoroughly, or who have PRACTIC . 
forgotten what they once learned. 257 ARITHMETIC 
Self Taueht 


112 Page Bh 
Shieago, Hi, 


Pages. Requires no teacher. This great little 
book sent postpaid for 60 CENTS. Stamps 
accepted, leather binding $1. 

BOOK CoO. 
Est. 1870. 4473 W. Belle Place. ST. LOUIS. MO. 


ai = 
vo 
NOW 
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Litholia  Keady-to-Use Lo 
» = 2 mmetal at $21 to $50 weekly, salary or in business for yourself. Our show card course is not a book of alphabets, 
It’s a complete course in lettering compiled by an expert New York showcardartistforus “Litholia” isthe 
'ARDWRITERS only liquid pigment water paint ever manufactured, used the same as cake, distemper or tube colors, but 
far superior to either. **I itholia” lasts longer, always ready. “Litholia” is the best for the show card 
EARN FROM | writer, tion, 
70$50 
$2170 WEEK 
y 
we 
Experience, squeeze ie 
business men, may be made yours—yours to 
salary, to increase your profits, This free book 
—How to manage a business 
—How to seil goods 
—How to get money by mail 
—How to buy at rock-bottom 
| 
/ | | 
WHY. NOT BE AN 
Students are hling ala positions. ears 
successful teaching. Endorsed by high authorities. 
18 Courses in Commercial and I}lustrative Drawing, 
ART 


| ' 


yint. 
AU. 
any 


POPULAR MECHANICS ADVERTISING SECTION 


Be a Doctor of 


Chiropractic 
The New Drugiess He: Healing Sc Science 


at Home. Steady Demand for Practitioners Every- 
where —Our Students Surprisingly Successful. 


Make $3000 to $5000 a Year 


Your income as a Chiropractor can be this much or 
more year after year. At the same time you will be 
serving suffering humanity. Dr. Walter made $500 the 
third month after starting; R. M. Johnson has added 
over $3,000 a year to his income; Vern Sharpsteen makes 
$40.00 a day. In addition, this fascinating profession is 
building up for these former students of ours a splen- 
did social and professional reputation. 

We taught these men in their 


and in class, to be 
Chiropractic—the 


NEW DRUGLESS 
HEALING SCIENCE 
of Spinal Adjustment 


—and thereby made them inde- 
pendent for life. We will guar- 
antee to teach you with equal 
success. A common school 
education is all you need to 
training 


Sample lesson sheets 

trated book giving full instruc- 

tions how to get into this well- 
uncrowded profession at once— 


National School of Chiropractic, Dept. 130, 1553 W. Madison St., Chicago 


DO YOU LIKE TO DRAW? 


That’s all we want to know 
Now we will not give you any grand prize— 
ora lot of free stuff if you answer this ad. Nor 
do we claim to make you rich in a week. But 
if you are anxious to develop your talent with a 
successful cartoonist, so you can money, send 
acopy of this picture with 6c. in stamps for portfolio 
of cartoons and sample lesson plate,and let usexplain. 
The W. L. Evans School of Cartooning 
321 Ball Bidg., Cleveland, O. 


I TEACH SIGN PAINTING 


SHOW CARD WRITING or LETTERING by mail 

nd guarantee success. Only field not overcrowded. My 

1struction is unequaled because practical, personal 

ind thorough. Easy terms. Write for large catalogue. 
CHAS. J. STRONG, Founder 


DETROIT SCHOOL OF LETTERING 
102 Detroit, Mich. 
“Oldest and Largest School of its Kind’ 

* Thoroughly Equipped Residence School ’’ 


LEARN EARN $25 to $100 


ow to increase your salary. BOOK MAILED FREE. 
bey DAVIS CO., 112 Page Building, Chieago. Il.. or 150 Nassan St.. New York 


MUSIC TAUGHT FREE 


for our booklet. It s lls how to learn to play Piano, Organ, 
Violin, Mandolin, e Beginners or pupils. 
AMERICAN SCHOOL or music, SO Lak BI 


I TEACH BY MA IL 


WRITE FOR MY FREE BOOK 
Become a Good 
today. Addre: 


“How to 

and beautiful specimens. Your name —— 
written on acard if you enclose stamp. Write 
ss F. W. TAMBLYN, 418 Meyer Bidg., Kansas City, Mo. 


SMALL COST 
Send today 2c stamp for particulars and proof. 


0. A. SMITH, Room D 79, 823 Bigelow St., PEORIA, ILL. 
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19 Jewels 
Adjusted to the 
Second 


Thin Model 
A Perfect Time- 
Keeper 


You may have your own initials handsomely engraved 
on the superb gold strata case — guaranteed for 25 years, 
Choice of scores of other handsome designs. See catalog. 


Superb 


Watch with Monogram 
Great Special Offer super 


Special at the anti-trust rock-bottom price—the 
same price that even the wholesale jeweler must 
pay. You may secure one of these superb time- 
pieces—a watch of the very latest model, the pop- 
ular new thin design, adjusted to the second— 19 
ee to positions, temperature and 
sochronism—the most perfect product of the most 
expert watch manufacturers in the world—at the 
price thateven jewelers must pay. If you 
refer, you may pay this rock- bottom price at 
2.50 a month. 


Your Choice of Cases 2c" fe or 


hunting cases. 
lady’s or gentleman’s sizes. These can be had in the newest 
ideas: Block and Ribbon Monograms, Diamond Set, 
Lodge, French Art and Dragon Designs, Etc., Etc. 
Yes, you may have your choice of any of these superb 
cases, and many others. The men who engrave these cases are 
renowned experts. Just sideand the 
with your own mo’ on one si the emblem o ur 
youre wal nogram and the net ge 


We ship the watch on ap- 


4. 
Sent on Approva methine pay 
nothing—not one cont, unless you want the 


seeing and thoroughly inspecting the watch. 


Write for FREE Catalog t."0s 


‘ou the 
inside facts about watch prices, and explains 
the many superior points of the Burling- et 


ton over priced products. 
Just cond free coupon or a letter 
or postal NOW. 
BOOK COUPON 


Burlington Watch Co. 

19th St. & Watch Co. Dept 919x 

Bivd. CHICAGO 9th St. and Marshall Bivd. CHICAGO 

Dept.919X Pd c> send me (without obligation and prepaid) 
o* ar free book on watches and a copy of your 

$1, 


challenge, with full explanation of your cash or 
$2.50 a month offer on the Burlington Watch. 


Please Mention Popular Mechanics 
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Automobile School 


Incorporated for $10,000.00. The largest, best equipped and 
MOST RELIABLE automobile school in the country. Unlimited 
practical instruction on everything pertaining to automobiles, 
We guarantee to make a chauffeur, repairman, tester, salesman and dem- 
onstrator out of you in a short time or we will Refund Your Money. We have 
arranged with several of Detroit’s largest factories to employ our graduates, 
COME TO DETROIT, the “Automobile Center,” and Learn the Business | 
67 out of every 100 autos in the country are made in Detroit’s 35 auto factories | 


THE OLDEST AND BEST 


ADDRESS DEPARTMENT P 


We have successful graduates in 
nearly every State in the Union. 


MICHIGAN STATE AUTOMOBILE SCHOOL 
11-13-15-17 Selden Ave., Near Woodward, DETROIT 


HIGHLAND PARK COLLEGE 


Enter Any Time. 2000 Students Annually 


One of the most completely equipped ENGINEERING SCHOOLS in 
the country. Students may enter any time they are ready ty come. 


OURSES OFFERED 
CIVIL. ELECTRICAL AND MECHANICAL ENGINEER- 

ING COURSES. Standard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity is offered for mer gs up 
work or for taking a complete course preparatory to the standard Engin- 
eering Courses. Shop work from the beginning comes in preparatory 
courses. See our new Engineering Catalogue. 

1. One Year Electrical Engineering Course 
2. SHORT OneYear Teleph Course 
COURSES \ . One Year Steam cca Course 

‘ One Year Machinists’ and Automobile Course 
f 5. One Year Course in Mechanical Drawing 
Just a fair common school education is all that is required for entrance to 
these courses. ese Courses are very practical and are intended for those 
who have but limited education and do not see their way clear to take a 
complete Engineering Course. The Machinists’ Course is especially prac- 
tic The new machine shops are the most complete to be found in con- 
nection with any Engineering School in the United States. 


SPECIAL COURSES 
1. TRACTION ENGINEERING. This‘is the most complete course 
in Traction Engineering offered by any Engineering School inthe country. 
It may be completed in three months. Students are taught how to make all 
repairs on engines as well as to handle them. Four traction engines used 
for experimental purposes. 
2. GASOLINE AND AUTOMOBILE COURSES. These courses 
may be completed in three months. They are exceedingly practical. 
Complete Chauffeur practice. Just a tair common school education is all 
that is necessary to enter. 
3. FARM BLACKSMITHING, FARM CARPENTRY. 


Mention course in which you are interested. Address, 


0. H. LONGWELL, Pres. DES MOINES, IA. 


LEARN TO BE A WATCHMAKER 


BRADLEY POLYTECHNIC INSTITUTE 
Horological Department, Peoria, Illinois 

Largest and Best Watch Sehool in America 
We teach Watch Work, Jewelry Engrav- 
ing, Clock Work, Optics. Tuition 
reasonable. Board and rooms near school 
at moderate rates. Send for catalog of 
information. 


BRADLEY, Dept. S., PEORIA, ILL. 


Learn a Paying Profession 


that you a good income and 
For seventeen years we have successfully ta 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 


Our graduates carn $20 to $50 a week. We assist theni to seeure 
these Positions. Learn how you can become successful. Terms 
easy— living inexpensive. Write for cataloguae—NOW ! 


ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, lil 


ELECTRICITY 


CONDENSED COURSE IN 
ELECTRICAL ENCINEERING 


Complete in One Year 


Bliss Electrical School 


Studies restricted to theoretical and prac- 
tical electricity, mechanical drawingand 
necessary engineering work. Teaches simplicity, concentra 
tion, hard work. For young men of energy and c 
20 years of greatest success. Graduates hold first-class posi- 
tions. Opens Sept. 24, Write for new catalog. 
15 Takoma Ave., WASHINCTON, D. C. 


Drafting will Promote 


These courses will give you the knowled that means 
Architectural, Mechanica) and 
Drafting and Desi 2. Estimati ag and Con- 
tracting, Builders’ Courses and Pian Reading 


R AFTING-| Chicag Tec 


AY! 


| and big salary: 


° 


E EMPLOYMENT BUREAU. Stu 
pave college classes. State which. writ 


603 Athenaeum Building, Chicago, iuade 


Caricature, Cartoon, Comic, Commercial, Fashion, Newspaper 
and Magazine Illustrating taught by mail. l!lustrated book 6c 
instamps. THE BOSTON SCHOOL OF DRAWING, 
755M Boylston St. BOSTON, MASS. 


reless. Station Agency work 
e own an 


THe UNIVERSITY OF CHICAGO 


| Correspondence-Study Dept. 


STUDY 


20th Year U. of C. (Diva) Chic 


= 
— 
a. Stay, 
Au, 
. 
DRAWING 
Morse 
so taught 
juates assist | 
and Western Union Orticlals. Expert. practical Writers, Accountants, | 
payments. Correapontence courses also. Catalogs 
Telegraph, Railway &Wireless Institute 
Sth Street Vaiparaiso, 


Oldest and Largest 
Correspondence 
School of Law 
WRITE FOR IT 


There is no experiment here. This Y 
catalog, and the sound legal in- / 
struction which it describes,are [ 
Z youched or by severalthousands 


y bench, bar law colle 

G Get this it—rely on it—and let it decide 
‘ou to ae our ome lete Law Course or our Business 

tow Comms, Thorough, well-planned lessons—not short 

cuts, n fts, not ries. Taught 

by 5 oon s of wide experience. Gaty one cost for books, 

‘4 \lessons, side helps, lectures, exami- 

% nations, encour 

tions, counsel—everythin: that 3 > 


real school should 
a copy of the catalog 
The Sprague Correspondence 


291 American Bidg.,Detroit, Mich, — 


HOW TO TRIM SHOW WINDOWS 


Shown in this new book. 150 complete 
windows for every season of the year 
illustrated by means of over 200 detail 
drawings and explained in 256 pages 
of text matter. Shipped prepaid for 
$1.50. This is the 10th year for our 


SCHOOL OF WINDOW TRIMMING 


al CARD WRITING AND » 
ADVERTISING 


Best paid and most 
fascinating profes- 
sionsin the world. A 
120page catalog FREE 
tells you all about it. 


KOESTER SCHOOL, 306 Jackson Boulevard, CHICAGO 


LEARN \ATCHMAKING 


ATHOME 


You can learn by our mod- 
ern and original system of 
instruction every part of the Watchmaker's Trade 
at home as good or better than ata shop. You can 
earn money while learning and secure a well paying 
position or start in business after compieting our 
course of instruction. Good watchmakers are 
in demand and earn from $20 to eek. 
apply to,the WSCONSIA SCHOOL OF WATCH- 
WAKING, Stroh Bldg. MILWAUKEE, WIS. 


Greatest boys’ book ever written. Tells how to make a S' 
Engine, Telephone, Magic Lantern, Boats, kites, DO nny 
electrical and mechanical toys, tral fishing tackle. p06 


illustrations ; slope atalog of 150 jes, Keller's Magic Ace 
Trick C and THROAT arble ler and bird call 


IRON, WOOD, 

200 KINDS wine'a PUZZLES 
| and leader, 10c—3 for 25c 
7 for 50c; 15 for $1—no two alike. 

WESTERN PUZZLE WORKS 

St. Paul, Minn. 


Send for Sample 


You will never know what real comfort and 


sure to order after you get the catalogue. 
REVERSIBLE COLLAR COMPANY, Dept. U, Boston, Mass. 


COPY THIS SKETCH 


ond let me ace what you can do with it. You can 
arn $20.00 to $125.00 or more i 

or practical system 
individual lessons by mail will your 
talent. Fifteen years suc cessful work for news- 
papers and magazines 
end me your sketch of 
stamps and I will send youn test lesson plate, also 

of draw possibilities for You. 


The Landon School 


1438 Schofield Building, CLEVELAND, 0 


Learn Automobile Driving and Repairing 


We give you driving lessons and teach you all the technical 
parts to La you for a good paying position. Write 
for Booklet Day and Stuns Class. 

NORTHWESTERN MOTOR INSTITUTE, 228-230-232 Wisconsin St., MILWAUKEE, WIS, 


HERE YOU ARE, BOYS $.0si3:s5 


Grandpa. F.veryone will notice it on the lapel of 
your coat and try to get a closer look at it. All you 
have to do is press the bulb.—Foxy Grandpa will 
finish the job by squirting a fine stream of water 
over the inquisitive one. Will squirt 20 feet. Great- 
est joke out. Order one today and fool your 


friends. Price 15c. Foxy Grandpa and Hooligan 
both for 25c. 5 for 50c or 1 doz. for $1.00. A beau 
tiful fountain pen free with every $1.00 order. 


AMERICAN SUPPLY CO., 918 Union St., St. Paul, Minn. 


We could print by the hundred: 


A SCHOOL WITHIN ITSELF 


There are XX chapters in all, XIX carrying you from the fundamental principles of electricity on through the 
various branches to a point where the careful student comprehends the complete designing, care and operation 
of a dynamo or motor, and one chapter on electric automobiles, outlining their construction, care and opera- 
tion, and all about storage batteries and how to handle them. Each subject is carefully written and to the 
point. After a student studies a subject, he is questioned on that subject in such a manner as to bring clearly to his mind the 
points he needs to know regarding same. The book contains a dictionary defaing 1500 Electrical Words, enabling the reader 
to ascertain the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use, 
All required tables necessary in the study are in it. 


$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. 


not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of a book. But we have no fear of its 
return. Your decision will be what thousands of others have been. Money would not buy it if it could not be duplicated. 
i It is best to order and be your own judge of its merits. 


CLEVELAND | ARMATURE WORKS, 49 & St. Clair Ave., Cieveland, Ohio 


The offer we make of re- 
funding money if book is 


Armatures and Fields Wound -- Comm: 
AMERICA’S GREATEST REPAI 


WORKS. 
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VAN 
now practicing attorneys or business men of greater } 
efficiency. Furthermore, this school and its study [iy 
purses have the unbought, honest endorsement of | 
economy are until you 
| wear Linene collars, particularly the turn down styles, Rubens, Raphael 
| | and Angelo. Pick out any one of the styles shown in this advertisement, 
| | tell ns what size you wear and we will send you by mail, postage paid, 
| | 10 co'lars for 30 cents in U.S. stamps, or sample collar free. . Parcel 
| Post stomps preferred. Price at the stores 25 cents for a box of ten. 
y | We also make cuffs and bosoms. 
de J These goods are made of fine cloth with a flexible stiffening material 
Sch ° A FE between, they are finished in pure starch so that they look just like 
00) Ww, hi & 2% linen. A new LINENE collar costs about the same as the laundering 
of a linen collar. But the LINENE collar can be worn both sides — 
costing but 1°4 cents for each side—and then thrown away when 
7 soiled. We publish A BEAUTIFUL CATALOGUE SHOWING 12 
styles of collars, 2 styles of cuffs and 3 styles of bosoms. Send 
— : ee for it even if you don’t order samples, now,— it is free. You will be 
* 
A 
_ j 
4 
= 
TRICITY 


The onl 
solution: e er jo 
Are you ‘“‘trying to make both ends meet” ona small, unsatisfactory salary? Are you one of the 
thousands of energetic, capable men whose days are spent in work not suited to their natural talents? 
Then read this great offer of the American School of Correspondence, a school in 
every sense of the word—chartered under the same laws as your state university: The American 
School offers to bring the training you need right into your own home—advise you what studies 
to take up to increase your present salary—show you how 
1 you can prepare yourself for abetter job. After you become 
Your Op P ortunity Coupo . one of our students we’ll keep on advising and coaching 
~ Mar rn een vans Senet you—then if you can’t get a better job yourself, we’ ll get one 
for you. Isn’t this a wonderful offer? Don’t you think it 
worth while to try? Then sign and mail this coupon. 


«++-Eleetrical Engineer Lawyer 

tr’ reman enographer 

Telephone Expert * bl. 
Expe Private See Training solves salary troubles 
The American School was established fifteen years ago to help just 
such men as you— men who want a better education — men who have ambi- 


«++. Business Manager i tion— men who have brains but cannot afford to leave home to get the train- 


«++-Fire Ins. Inspector 
--aaaadee ing they want and need, 


«++-Fire Ins. Expert Sign the coupon now — get our complete bulletin absolutely free of 

i <«+eMoving Picture a charge. Even if you don’t take a course right away it will pay you to write 

and find out how much we can help you how easy it is to get the training 
and how little it will cost. 


= American School 
of Correspondence. Chicago. USA. 


This school has no connection with any other school using the name ‘‘American” 
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Popular Mechanics Magazine 


WRITTEN SO YOU CAN UNDERSTAND IT 


JUNE, 1913 


No. 6 


Baseball-Pitching Gun for Batting Practice 


HE automatic ball-catching and 
returning device shown in a re- 
cent issue of this magazine, designed 
to give baseball pitchers unlimited 
practice, recalls a_ baseball-pitching 
gun invented some years ago by Prof. 
C. H. Hinton of Princeton University. 
This gun, resembling a cannon in ap- 
pearance and hurling the ball by 
means of gas shot into its breech from 
an ordinary repeating rifle, was not 
designed to take the place of a pitcher 
in a game, but to give batters an op- 
portunity for unlimited practice. 
This gun was successful in that it 
would actually throw curves and throw 
them accurately, but there was one 
defect that could not be overcome, due 
to the “human equation.” The gun 
never failed to inspire fear in the bat- 
ter. That the batter would know just 
when the ball was coming, an electric 


would step on this plate and then 
jump back about 4 ft., letting the ball 
go by. Another drawback was the 
fact that the hot gases soon acted on 
the covers of the balls and made them 
as hard as bricks. 

An almost unlimited range of speed 
was obtained by making the tube con- 
necting the breech of the gun, into 
which the rifle was discharged, tele- 
scopic. The shorter the 
tube, the greater the 
force. Rubber- 
faced curving fin- 
gers, adjustable to 
any plane about 
the muzzle, 
caused the ball to 
curve “out” or 
“in,” or “drop,” 
different sets of 
fingers giving dif- 


Wire was run to the batters’ box, ferent degrees ® 
, and by stepping on the plate the cir- of curve. 
= cuit was closed and the The in- 
ee fi blank cartridge in ventor of 
the rifle fired. The the pitch- 
average batter ing gun 
me 
ing 
The 
one Famous 
ik it — Princeton 
~~. Pitching Gun: In the 
Diagram Below, A is 
the Telescopic Tube 
} into Which a Rifle is 
Fired; B, the Removable 
> just Breech Block; C, Curving 
ambi- Fingers; D, Gun Carriage, 
train- 


and E, the Contact Plates 
Operated by Batter’s Foot 


Vol. 19 — 
| | \ 
771 
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came from England in 1893 to be a 
member of the faculty of Princeton 
University. He had had some success 
in athletics at Oxford University, and 


soon became interested in baseball. He - 


had not studied the game very long be- 
fore he noticed that pitchers, in giving 


A TALKING MACHINE FOR 
THE DEAF-BLIND 
A little device called a “Braille 
talker” makes it possible for people 
who are both deaf and blind to con- 


Simple, Practical Device by Means of Which Persons 

Both Blind and Deaf can Carry on a Conversation 
verse. It is a small polished piece of 
wood on which, at either end, are seven 
wooden keyboard stops. The two per- 
sons wishing to talk sit down and place 
their fingers on the stops. Six of the 
stops on each side, using the Braille 
alphabet, which consists of a system 
of points arranged in different group- 
ings, are used for the formation of 
words. Different combinations of 
stops pressed down throw into position 
the points which the blind read by feel- 
ing them with their fingers. Six points, 
singly or in groups, are used to form all 
the letters. The seventh stop on each 
side of the board is the “spacer,” 
pressed once to signify the end of a 
word and twice to show that the 
“speaker” has finished his or her 
“speech.” 


The Suez Canal tolls for 1912 
amounted to $26,000,000. 


practice to batters, did not pitch as well 
as in a game. So he set to work to 
devise a gun that would throw any 
curve at any speed, in order that a 
batter who was weak in “outs,” for ex- 
ample, could bat against “outs” until 
he had learned to handle them. 


ELECTRIC LOCOMOTIVES OF 
GREAT POWER 


Nine electric locamotives, said to be 
the most powerful ever built, have re- 
cently been ordered by the New York 
Central and Hudson River Railroad. 
The great power of these locomotives 
is due to the fact that the entire 
weight, 100 tons, is carried on motor- 
driven wheels. They will exert a suffi- 
cient tractive effort to haul a train 
weighing 1,000 tons at a speed of 60 
miles per hour. 


PLOW DRIVEN BY 
WINDMILL 


A Texas inventor is attempting to 
harness the wind to the task of driving 
a plow. He made a trip of eight miles 
along a road with his queer plow, the 
wind driving it the entire distance, but 
has not yet succeeded in making it 
operate with the plowshare in the soil. 


Windmill Hitched to a Plow 
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STEAM-DRIVEN FLYING BOAT TO CROSS ATLANTIC 


Steam Flying Boat 
being Built to Cross Atlantic 


To fly across the Atlantic Ocean in 
31 hours in the largest and heaviest 
ship of the air ever constructed, is the 
aim of a young French law student of 
Chicago, who has already constructed 
the hull of an aerial craft which he will 
name “Napoleon.” 

This machine is planned to have the 
widest pair of wings ever made, con- 
structed of aluminum steel. The total 
weight of the monoplane will be 5,000 
Ib., but the raising capacity of the 
wings, as designed, will be, theoretic- 
ally, about 16,000 Ib., sufficient to lift 
a crew of six men, with their pro- 
visions and fuel supply. . 

The motive power is to be provided 
by two 150-hp. steam turbines, weigh- 
ing 250 lb. each, the fuel for which will 
be condensed coke. Each engine will 
control two 8-ft. propellers of the usual 
shape, one pair in front and the other 
behind. Additional stability is ex- 
pected to be secured by six automatic 
balancers, in the form of square shut- 
ters to open and close as the hydro- 
aeroplane tips beyond a certain angle. 
A fluid in a metal ball will control the 
releasing triggers for each set of bal- 
ancers, the action consuming only 


The Hull of the “Napoleon” 


1/25th of a second. The inventor 
claims to have floated stationary in 
the air for more than 20 minutes by 
means of this equipment on an ordi- 
nary monoplane, during which time the 
shutters were kept fluttering con- 
stantly. 

It is proposed to carry 800 Ib. of 
coke, and over 500 gal. of water in 
two boilers, which the inventor claims 
will be sufficient to keep the craft in 
motion for 58 hours. 

The spread from tip to tip of the 
wings is 100 ft. 6 in.; the boat hull is 
35 ft. long, with a beam of 6 ft. 6 in. 
The length, over all, will be 55 ft. The 
area of the spread surface will be 1,655 
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sq. ft. The boat, exclusive of flying 
rigging and machinery, weighs 496 Ib. 
It is made of selected white pine on a 
frame of rock elm, sheathed with 
aluminum steel, and is shaped like an 
ordinary launch. The aluminum 
wings and tail will have cork inserts, 
instead of pontoons. Clock-spring 
steel, % in. wide and of No. 16 gauge 
thickness, will be used in place of wire 
for stays. 

The vessel will cost $11,000 when 
completed, of which $2,700 will go for 
each turbine. The equipment will in- 
clude a wireless outfit and an electric- 
lighting system with searchlight. One 
of the crew of six will be an electrician 
and wireless operator. 

The actual construction of the 
“ Napoleon” was begun early in 1913, 
and the inventor plans, after experi- 
mental flights over Lake Michigan, to 
fly to the Atlantic coast, and then at- 
tempt to cross the ocean. 


The a” ¥ Flash- x 4 Outfit on a Harbor Pier 
and a View of the Complete Outfit 


ELECTRIC FLASH LAMP FOR 
LIGHTHOUSES 


A new electric flash lamp for short- 
range lighthouses, and particularly for 
harbor lights, is here shown. The 
mechanism, which is simple, periodic- 
ally produces a flash of light between 
the ends of the carbon rods. A power- 
ful reflector is arranged just back of the 
carbons. The flash is obtained by 
drawing out or stretching the electric 
are which is formed by the current in 
bridging the gap between the ends of 
the carbons. At the moment of great- 
est intensity the light is extinguished 
by an electromagnet. This method of 
producing the flash permits of variation 
in the time rate. 

The lightness and simplicity of the 
outfit enable it to be used as a portable 
signal flash light by ships. 


POTASSIUM FERTILIZER 
FROM FELDSPAR 


A method of producing potassium 
fertilizer, by treating, in the electric 
furnace, feldspar, or other minerals 
containing potassium, with a suitable 
proportion of carbon and iron, has been 
invented by a Swedish electrochemist. 
Tests of this fertilizer have shown 
that it is easily assimilated by all soils 
and that it does not contain chlorine, 
an element that is injurious to certain 
soils. 
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PAINTING THE PANAMA CANAL 
LOCK GATES 


Permanent painting of the lock 
gates of the Panama Canal is now be- 
ing carried on. ‘The process involves 
two operations, the preliminary appli- 
cation of a solution to the steel to fit 
it for the adhesion of enamel, and the 
application of bitumastic enamel, or 
marine paint, to an average thickness. 
of about one-sixteenth of an inch. 


A RECORDING TESTER 
OF MAGNETOS 


An instrument designed for testing 
the ignition systems of gasoline en- 
gines makes a record of the timing and 
ignition of the magneto on a chart 
wrapped around a -revolving drum. 
The lines on the chart represent de- 
grees of crankshaft rotation. The chart 
is divided into 180 deg. and the drum 
travels at twice the speed of the mag- 
neto, so that each time the magneto 
produces a spark, which is ordinarily 
twice per revolution, or 180 deg. apart, 
the chart has made a complete revolu- 
tion, and each succeeding spark should 
fall on the same line of the chart as 
the one preceding it. In this way is 
shown, by the alinement of the sparks 
on the chart, the relative timing, or 
synchronism, of each cylinder, while 
the area affected by the spark on the 
chemically prepared chart shows its 
intensity. 


Device for Testing and Recording the Operation 
of an Ignition System 


IMPROVED SIDE CAR FOR 
MOTORCYCLES 
The most distinctive feature of this 


side car for motorcycles is the canopy 
or top which extends over the seat and 


Motorcycle Side Car with Buggy Top 


provides the passenger with ample pro- 
tection against the direct rays of the 
sun, and also acts as a suitable cover- 
ing in case the vehicle is overtaken by 
a rainstorm or other inclement weather. 
Another important feature possessed 
by this type of side car is the “rocker 
motion” obtained by mounting the 
body upon the springs in a special 
manner. 


POWERFUL SEARCHLIGHTS 
FOR GERMAN AIRSHIPS 


A 40,000-cp. searchlight, capable of 
illuminating the surface of the sea 
from a height of 5,000 ft., was carried 
by one of the German naval dirigibles 
during recent maneuvers. A series of 
night experiments were held to dem- 
onstrate the practicability of search- 
light observation from airships. 
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AUTOMOBILE USED TO DRIVE 
SMALL YACHT 
The application of an automobile to 


the propulsion of a small yacht has 
been worked out successfully by an 


Motor Car 
“ Working il 
Its Passage”’ 
by Propel- 
ling Yacht 


( 


Fe) 


MAKING GAS PIPES OUT 
OF PAPER 


Serviceable gas pipes can be made 
out of paper, according to a French 
authority which states that such pip- 

ing is now being manu- 
factured by two proc- 


———, esses. In the first, the 


~ pulp is run into a mold 
he through which a man- 
\. drel passes. It is then 
compressed, dried and 
varnished, the tubes so 
produced being rigid, 
and but little liable to 
leakage. In the other 
process, sheets of ma- 
nila paper are cut to a 
breadth equal to the 
desired length of the 
tube, and then given a 
bath in asphalt in a 
state of fusion. Then, 
when half cold, the 
sheets are rolled tight- 


English sportsman. The vessel, a 32- 
ft. yawl, has a deep cockpit so arranged 
that the automobile can be run or 
lifted into it. The rear wheels are 
then jacked up and the driving mech- 
anism of the car connected to the 
yacht’s propeller by chain gearing. 
With a 16-hp. car the yacht was driven 
against head winds on a three weeks’ 
cruise without trouble. 


ly and uniformly round 
an iron core, successive sheets being 
added until the desired thickness is 
attained. The tube is then subjected 
to pressure in a special machine, and 
covered with fine sand, which adheres 
to the asphalt. 


CIt is estimated that 2,400 men will be 
required for the operation and main- 
tenance of the Panama Canal. 


PUMP THAT BLOWS WATER BY GAS EXPLOSIONS 


A new type of pump recently in- 
stalled for lifting the water from the 
River Lea into the new 3,000,000,000- 
gal. reservoir which serves London, 
operates by the explosion of a mixture 
of gas and air directly against a volume 
of water. Five explosion pumps do the 
work, four of them discharging 40,000 
gal. of water per minute each, and the 
other, 20,000 gallons. 

The remarkable explosion pump, the 
nature of which is clearly indicated 
in the drawing, is the invention of an 
Englishman who was interested in the 


various uses to which gas engines could 
be put. “Here is a piston removing 
water indirectly by the force of gas 
explosions,” he said to himself. “Why 
should not the gas explosions directly 
remove the water?” The engine con- 
sists of two main parts—the combus- 
tion chamber and the play pipe. The 
water in the play pipe performs all the 
functions of the piston, flywheel and 
crank of the ordinary gas engine. A 
mixture of air and gas is pumped by 
a small compressor into the space 
above the water in the combustion 
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Drawing Explaining the Operation of the Remarkable Explosion Pumps 


chamber and the charge is fired by an 
electric spark. The explosion drives 
the water along the play pipe, some of 
it rising in the conical tower and some 
passing through the delivery pipe into 
the reservoir. The momentum is suf- 
ficient to cause the water level in the 
combustion chamber to fall, a partial 
vacuum is created, more water enters 
through the inlet valves, and at the 
same time air is drawn into the com- 
bustion chamber through the so-called 
scavenging valves. The water in the 
conical tower, having come to rest, 
starts to fall and drives the water in 
the play pipe back into the combustion 
chamber, this action expelling the prod- 
ucts of combustion, greatly diluted by 
the scavenging air, through open ex- 
haust valves. As the water continues 
to rise, these valves are shut by it, thus 
compressing the diluted products of 


combustion until the momentum is 
destroyed. The pressure attained is 
high enough to cause the water to 
surge back again along the play pipe, 
the pressure in the combustion cham- 
ber again falls below atmospheric, a 
charge of gas and air is drawn in, the 
water on its next return swing com- 
presses the charge, this is ignited 
the proper moment by the electric 
spark, and the process is automatically 
repeated. The explosions occur at the 
rate of about nine times a minute, and, 
in the case of the larger pumps, about 
15 tons of water is delivered each time, 
the flow into the reservoir from the 
delivery pipe being continuous and 
practically uniform. 


(The law excluding automobiles from 
Bar Harbor, Me., has been repealed by 
the state legislature. 
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Front of 


New York’s 


New 
Post Office 


NEW YORK’S SIX-MILLION-DOLLAR POST OFFICE 


New York’s new $6,000,000 post- 
office building, a massive pile of pink 
granite five stories in height and two 
blocks long, facing the rear of the 
Pennsylvania station, is the greatest 
building of its kind in the world. From 
the curb to the topmost piece of granite 
is 101 ft. There are 165,000 cu. ft. of 
granite, 18,000 tons of steel, 7,000,000 
bricks, and 200,000 sq. ft. of glass in the 
building. The main corridor, corre- 
sponding in length to the outside colon- 
nade, is a combination of buff marble, 
white plaster and glass, two stories 
high, 29 ft. wide and 280 ft. long. 
There are 400,000 sq. ft. of working 
space within the building. 

One of the most interesting features 
of the structure’s interior is the series 
of overhead or “hanging” galleries from 
which the inspectors keep an eye on 
the employes. How to place the 
inspectors was a big problem, but the 
architects hit upon the idea of inclosing 
the open girders. So the white spans 
that arch overhead are hollow and large 
enough to permit a man 6 ft. tall to 
pass through them without discomfort. 
The inspectors look down upon the 


men through the shutters, on the sides 
of the galleries, observing all that goes 
on without being seen. In the floors 
of the galleries are peepholes, so that 
the men under the spans do not escape 
observation. There is no part of the 
building in which mail is handled that 
is not covered by this system, which 
is so connected that the inspectors can 
pass from gallery to gallery. There 
is probably a half mile of galleries 
throughout the building. 


SLIGHT ELECTRIC CURRENTS 
DANGEROUS 


According to a European investi- 
gator, any electric current strong 
enough to be used industrially is 
dangerous under certain conditions. 
The danger from a current depends on 
its strength measured in amperes. A 
current of ;y) ampere at even less 
than 100 volts may prove fatal, espe- 
cially if the victim is perspiring or if 
a large part of the body is in contact 
with the conductor. The alternating 
current is generally more dangerous 
than the direct current. 
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Overhead 
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Galleries 


Main Corrider of the New York Post Office 
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FIRE ALARM SHOWS EXACT 
LOCATION OF FIRE 


A fire-alarm box which indicates the 
floor on which the fire is located, and 


also. what 
part, designed 
particularly for 


factory buildings 
in which a large 
number of wo- 
men em- 
ployed, has been 
brought out by a 
Brooklyn inven- 
tor. The accom- 
panying illustra- 
tion shows a box 
designed for a 
four-story build- 
ing facing east or 
west. Boxes are 
placed on each 
floor. In case of 
fire, the alarm 
is sounded by 
pushing the but- 
ton indicating 
the part of the 
floor where it 
has started. If 
the fire is at the 
instance, the button 


fc Tr 


east end, 
marked “east” is pushed. This sets off 
an alarm bell on all the boxes in the 
building and illuminates a number and 
letter to indicate the fire’s position. If, 
for example, the fire is near the center 
of the third floor, “3 C” will be illumi- 


nated on every box. This tells every 
person in the building the location of 
the fire and enables them to determine 
the safest way to take to reach a place 
of safety. 


FAST CABLE SERVICE FROM 
LONDON TO FAR EAST 


The new cable being laid direct 
from Lands End, Eng., to Hongkong, 
China, by way of Suez, Aden, Colombo, 
Penang, and Singapore, will place 
Colombo only 10 minutes away from 
London in the transmission of mes- 
sages, and also means direct communi- 
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cation between Colombo and China 
without retransmission. It now takes 
about 21% hours to transmit a 20-word 
message from Bombay to London, and 
a further hour, or hour and a half, for 
the message to be sent from Colombo 
to Bombay. By the new cable, there- 
fore, there will be a saving of 3 hours 
and 50 minutes between Colombo and 
London. Under the present system a 
message has to be deciphered and 
retransmitted at Lisbon, Gibraltar, 
Malta, Alexandria, Aden and Bombay. 
The new cable is operated on the slot 
system by which a message is me- 
chanically transmitted from section to 
section of a cable and is not relayed 
by hand until it reaches its ultimate 
destination. 


RUBBISH RECEPTACLES 
FOR LAMP-POSTS 


Some 300 lamp-posts and telephone 
poles in the downtown district of Port- 
land, Ore., have 
been. utilized as 
standards for 
rubbish recep- 
tacles. All that 
is necessary to 
empty one of the 
cans is to un- 
fasten a_ catch, 
which allows the 
semicylin- 
drical sections to 
swing outward. 
A conical cover 
is set around the 
post, about 6 in. 
above the mouth 
of the can, to 
prevent rain 
entering. 
Fruit, papers, 
paper bags, and like rubbish, must be 
thrown into these receptacles, and per- 
sons littering the street with such 
things are liable to arrest. 


CThere are 1,156 buildings in New 
York, having 10 or more stories, but 
only 117 of more than 16 stories, and 
nine of more than 30 stories. 


FIRE ALARM 
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EXPERIMENTS WITH AUTO.. 
MATIC RAILWAY STOPS 


In accordance with a recent offer of 
$10,000 by the New York, New Haven 
and Hartford Railroad for a success- 
ful development of the railway auto- 
matic stop, two such devices are now 
being tried out. Both give promise 
of accomplishing the general purposes 
desired, though neither meets all the 
18 requirements specified by the New 
Haven road. Applications have been 
received from all over the world, there 
being 1,574 in all. Of these only five 
per cent are regarded worthy of con- 
sideration, and only two have met 
with sufficient approval to warrant 
experiment. 


HANSOM QUICKLY BECOMES 
A POWER VEHICLE 


A London cabby has converted his 
hansom cab into a motor car by sub- 
stituting for the original front wheels 
and seat a water-cooled gasoline 
engine, pneumatic-tired automobile 
wheels, and a motor-car seat, leaving 
the passenger portion of the vehicle 
as before. The power is transmitted 
through a roller chain to the 
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JUMPING DOG MAKES 
AN ILLUSION 


An interesting illusion is here shown. 
One dog seems to be standing up on 


One of the Dogs has Just Jumped into the Air, and 
is Not Really Standing on the Back of the Other 
the back of the other, reaching for his 
master’s hand. In reality the dogs are 
two or three feet apart, one having 
just jumped, while the other is being 

coaxed to. 


front wheels. Auxiliary brake 
shoes are fitted to the rear 
wheels, which retain their origi- 
nal size and construction. 


An Ingenious Conversion of a Hansom Cab into a Motor Car 
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“FEATHERING” PROPELLER 


FOR DIRIGIBLES 


- An 8-ft. dirigible propeller, arranged 
to change the direction of the thrust 


An Adjustable Dirigible Propeller 


while in motion, was tested recently in 
the laboratory of Columbia University. 
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It is possible, by revolving a cam, to 
feather the blades, thereby: driving a 
dirigible ahead, backward, or causing 
it to descend or ascend, as desired, 
without changing the engine speed or 
action. The propeller, which is the 
invention of a Mexican, may take the 
place of elevating planes. 


NEW RECORD IN WIRELESS 
TRANSMISSION 


The world’s record for continuous 
and reliable wireless communication 
was made by the cruiser “Salem” on a 
recent trip across the Atlantic to Gi- 
braltar. The “Salem” was sent out to 
test the high-power station at Arling- 
ton. Complete day messages were 
sent from distances up to 1,300 miles 
and were received at distances above 
2,400 miles. Night transmissions were 
sent with clearness and without. a 
break for distances of over.3,000 milés. 


On one trip early in April the coal 
bill of the White Star liner “Olympic” 
was $25,000, an average of $15.70 for 
each passenger. High prices brought 
about by strike conditions are given 
as the reason for this excessive cost. 


NEW SEATING ARRANGEMENT FOR CONGRESSMEN 


New Arrangement of the House 

of Representatives 
The House of Repre- 
sentatives of the 63d Con- 
gress of the United States, 
when it met in Washing- 


provided with seats 
arranged on the 
general lines of 
European __parlia- 
mentary bodies, in- 
stead of the fa- 
miliar desks and 


ton on April 7, 1913, was 


House of Representatives, Old Arrangement 
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Photo by Paul Thompson 


Transatlantic Liner Sinking at Her Moorings in Genoa Harbor 


swivel chairs which had previously 
been used. 

The provision of separate offices in 
the House office building for each 
member of congress has made the 
desks unnecessary, while the increased 
number of representatives required a 
more economical arrangement of the 
space in the House. As shown in the 
illustrations, the members are now 
seated in semicircles on upholstered 
benches partitioned off with arm rests. 
No changes were made in the arrange- 
ment of the desks of the speaker and 
the clerks. 


STEAMSHIP PHOTOGRAPHED 
WHILE SINKING 


This interesting photograph shows 
one stage in the foundering of the 
steamship “Regina Margherita” at her 
moorings in Genoa Harbor, from a 
cause at the time unknown. The vessel 
did considerable damage to the “San- 
nio,” moored on her port beam, when 
she heeled over just before going down. 
At the stage of the sinking here shown 


men were still on the vessel. The 
“Regina Margherita” was in service for 
many years between Genoa and Buenos 
Aires. 


MUSEUM USES BUTTONS IN 
SAFETY CAMPAIGN 


More than 200,000 school children of 
New York are now wearing the green 
and red button of the American 
Museum of 
Safety, which 
has been carry- 
ing on a chil- 
dren’s safety 
crusade since 
the beginning of 
the year. The 
object of this 
crusade is street 
safety, and the 
basis of the campaign is daily class- 
room talks by lecturers from the muse- 
um, both public and parochial schools 
being included, The talks are followed 
by the distribution of pamphlets con- 
taining “safety fairy tales,” which the 
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children are encouraged to take home 
and discuss with their parents. 

All a girl or boy has to do to become 
a full-fledged member of the safety 
league is to put into practice the safety 
rules and wear the safety button. The 
design of the button is a green lan- 
tern on a red background. Among 
the rules of the league are: Never fail 
to look both ways for vehicles; keep 
eyes to the left until the middle of the 
street is reached, then to the right 
until curb is reached; never play any 
kind of a game in a street where auto- 
mobiles and heavy trucks are con- 
stantly passing, or in streets where 
street cars run, and never run push- 
mobile races in a street. 


A FOUR-STORY HOME FOR 
HORSES 


The remarkable four-story building 
here shown is used as a home for the 
horses connected with the street- 
cleaning department of Charlotten- 
burg, a suburb of Berlin. As_ will 
be seen, each of the three floors above 
the ground floor is provided with a 
balcony or gallery extending the entire 
length of the building, and the horses 
reach their quarters by walking up the 
staircases. The stables provide com- 
fortable accommodation for several 
hundred animals. 
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RAPID CAR PAINTING WITH 
A BAKING ENAMEL 


By the use of a baking enamel the 
Hudson and Manhattan Railroad is 
enabled to get cars through the paint 
shop in two days as compared with the 
6 to 14 days required by the usual proc- 
ess, in which linseed oil or air-drying 
enamel is used. The enamel consists 
of the ordinary varnish pigment bak- 
ing mixture, the hardening of which 
requires the evaporation of turpentine 
and the oxidation of residual oils. It is 
applied in a free-running state. In dry- 
ing the outside, the car is placed in a 
kiln of suitable size, while for drying 
the inside three sets of electric car 
heaters are suspended from the hand 
rods and the temperature raised to 200 
deg. F. This temperature does not 
affect the wiring in the car. 


PANAMA CANAL’S POWER 
DISTRIBUTION 


Nearly 250 miles of lead-covered 
cable will be required in the electric- 
power distribution for the operation 
and lighting of the Panama Canal. 
The cables will be carried through the 
lock walls in vitrified clay ducts. In 
addition to the cable, the lighting sys- 
tem will require about 112 miles of 
wiring. 


A German Hotel for Horses, Showing the 
Staircases by Which the Animals 
Reach Their ‘“‘ Rooms” 


Courtesy Illustrated London News 
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The Wright-Type Hydro-Aeroplane Acquired by the U. S. Army for Coast-Defense Service 


THE ARMY’S COAST-DEFENSE 
HY DRO-AEROPLANE 


The U. S. Army has recently pur- 
chased this hydro-aeroplane and will 
use it for coast-defense service, for 
which a considerable fleet will be ac- 
quired before long. This machine has 
two pontoons, and the engine and pilot 
are located in a long, streamline body 
mounted on the lower plane. The tail 
and rudders are mounted at the rear 
end of this body. 


SOME EFFECTS PRODUCED BY 
RADIOACTIVE SUBSTANCES 


In recent lectures on radioactivity 
Prof. Edward P. Adams, of Princeton 
University, demonstrated some of the 
effects produced by radioactive sub- 
stances. One of the experiments 
showed the effect of a magnetic field 
upon the stream of cathode particles 
in a vacuum tube, illustrating how 
they are deflected from their path by 
its action. He also interposed a radio- 
active substance between the plates of 
an air condenser, with the result that 
the air in the vicinity became a con- 
ductor. By allowing a wire to be- 
come coated with radium emanations, 
he showed how the period of decay is 
observed and measured. The energy 
extant in one gram (15.4 grains) of 
such a radioactive substance as ura- 
nium is 6,666 hp. for one hour, or 1 hp. 
for 6,666 hours. 


HUGE BASKET GRANARY OF 
PONCA INDIANS 


The Ponca Indians of California store 
their grain in huge baskets elevated on 
rude platforms reached by ladders. 
Each basket has a rain-shedding cover 
made of grass or cedar bark, The In- 
stitute of Arts and Sciences of Brook- 
lyn recently purchased this basket, 
which is large enough to shelter a 
whole Indian family. It is 6 ft. from 
bottom to rim, the top of the cone- 


An Indian Basket Leras Enough to Shelter 
a Whole Family 
shaped cover being 9 ft. from the bot- 
tom. It weighs 325 lb., notwithstand- 
ing that it is made of light osiers. 
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NEW BURNER GIVES EQUAL 
HEAT DISTRIBUTION 


_ An improved design of burner for 
gas-cooking stoves has been incorpo- 
rated in a recently patented burner 


A New Design of 
Cooking 


Gas Burner for 
Stoves 


which is shaped to give an even and 
equal distribution of gas. The burner, 
as shown in the illustration, is made up 
of equal-sized intersecting circles of 
flame jets, the advantage of this 
arrangement being, it is claimed, a bet- 
ter cooking flame, as the heat is applied 
squarely to the entire bottom of a 
utensil. 


EARTHENWARE PIPES FOR 
STORAGE OF PAPERS 


A construction company in Belgium 
has solved the problem of safe storage 
of the original tracings of machinery 
parts, from which blueprints are made 
for use in the various shops, by means 
of earthenware pipes. The earthen- 
ware pipes are built into a concrete 


wall in the storerooms, and are slightly 
inclined forward in the wall to allow 
any water that might enter them in 
extinguishing a fire to run out. The 
tracings are placed in these pipes, 
which are closed by dished steel covers 
provided with handles. 


GOVERNMENT NOW HAS 
SCALE-TESTING CAR 


A special scale-testing car, carrying 
a number of standard weights of 10,000 
Ib. each, and a large number of 50-lb. 
weights, has been placed in service by 
the Bureau of Standards for the test- 
ing of scales in railroad yards, grain 
elevators and other places where in- 
terstate traffic is handled. A truck, 
capable of carrying 50 tons, will be 
carried on the car for use in moving 
the standard weights in testing the 
scales. The car is also equipped with 
a crane for lifting the truck and the 


heavy weights. 


PANAMA CANAL IS ALMOST 
READY FOR SHIPS 


These illustrations are of particular 
interest because they are the first show- 
ing water in the Panama Canal and 
locks.. One of them gives a general 
view of the upper locks, Gatun, and 
another shows water in the approach 
to the guard gate of the upper lock. 
The third is a view of the completed 
canal at Corozal. 

It is not impossible that the Panama 
Canal may be open to navigation this 
year, as Col. George W. Goethals has 
stated that the passage of ships will 
be permitted as soon as one set of the 
twin locks can be operated. Work is 
being pushed on the lower guard gates 
in the west chambers, in order to have 
all the gates on this side completed as 
soon as possible, thus permitting the 
passage of ships before all the gates 
are completed, as the other side of the 
locks can be kept dry. The same plan 
is being followed at Pedro Miguel and 
Miraflores locks, and all the gates in 
the west chambers will be completed 
by October first. : 
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: Top: General View of Upper Locks, 
= Looking North from Lighthouse, Gatun 


Center: The Completed Canal at a Point 
Opposite Corozal, Looking North 


Bottom: Approach to Guard Gate of Upper Lock, East Chamber, Gatun 


Photos by Underwood & Underwood, N. Y. 
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THE MAKING OF SAND 
MOSAICS 


Placing different-colored sand in a 
bottle to form mosaics is a kind of art 
developed with considerable success by 
an Iowa artist. He uses 41 tints of 
sand, all of which come from “The 


THE SOURCE OF THE NEW 
“MOTOR SPIRIT” 


The new automobile fuel appearing 
on the market under the name of 
“motor spirit” will, according to many 
automobile authorities, both in this 
country and abroad, do away, for many 
years at least, with the 


fear of a fuel shortage 
that will raise prices to 
a figure almost prohib- 
itive for many motor- 
ists. The new fuel can 
be sold at 3 cents per 
gallon less than the 
present price of gaso- 
line, and it has an ef- 
ficiency of 15 per cent 
more mileage per gal- 
lon than ordinary 
grades of gasoline. 

It is not, however, 
because the new fuel 
can be sold cheaper 
than gasoline that it 
is to have such an im- 
portant bearing on the 
auto-fuel question, but 


Interesting Examples of Sand Mosaics 


Pictured Rocks,” a canyon in the high 
bluffs facing the Mississippi River, 
near McGregor, Iowa. His “palette” 
is a fan-shaped case divided into 41 
compartments, each containing sand 
of a different shade. In making the 
mosaics, the fine grains of sand are 
placed in the jar afid worked or 
coaxed into the positions wanted by 
means of little wooden tools of dif- 
ferent shapes. The layers of sand are 
well tamped as the operation pro- 
gresses. 

When the jar is finally filled, the 
glass top is inserted and hammered 
down until every grain of sand has 
settled into place. This operation 
sometimes destroys the whole work, 
as it is not always possible to judge 
just how much pressure the glass will 
stand, but if the packing and sealing 
is properly accomplished, nothing but 
the breaking of the glass can ever 
affect it. 


that 100 gal. of crude 
. oil may now be de- 
pended upon to yield 40 gal. of auto- 
mobile fuel, instead of only 20 gal. 
Formerly, 100 gal. of crude oil gave 20 
gal. of gasoline, 20 gal. of kerosene, 
and 60 gal. of fuel oil. Under the new 
process of refinement the crude oil still 
gives the 20 gal. of gasoline and the 
20 gal. of kerosene, while the 60 gal. 
of fuel oil is so refined as to give 20 
gal. of motor spirit, the remaining 40 
gal. being a residue which may be sold 
for other purposes. This residue is 
said to be almost as valuable as was 
the fuel oil. 

The new fuel thus obtained is very 
much like gasoline, except for the pun- 
gent odor, which is more noticeable 
than that of gasoline. There is a light- 
colored smoke in the exhaust, but this 
is not so pronounced as the bluish 
smoke due to too much oil in many 
cars. It has a specific gravity but little 
greater than that of the grades of gaso- 
line now furnished to motorists, and 
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its use results in a slight increase of 
carbonization, but the deposit is soft 
and responds to an application of kero- 
sene. It starts as easily as gasoline. 
“Motor spirit” is now on sale in the 
large cities and soon will be obtainable 
everywhere. 


MACHINE FOR CUTTING 
PAPER STENCILS 


The production of stencils is made 
easy by means of this machine. After 
placing a strip of pressboard in the pa- 
per gripper, the carriage is revolved un- 
til the indicator comes to the character 
to be cut, then a slight pressure of the 
hand on the lever accomplishes the cut- 
ting. A locking device comes into play 
before each punch, so that the charac- 


ELEPHANT DEMONSTRATES 
CULVERT’S STRENGTH 


A two-ton elephant was used as 
demonstrator for a corrugated-metal 


A Stencil Cutter 


ters are cut in perfect alinement at all 
times. The machine cuts 1-in. char- 
acters, and from one to four lines, 


ONE CANVAS TO HOLD MORE 
THAN ONE SCENE 


An interesting artistic device by 
which it is possible to paint several dif- 
ferent scenes on the same canvas has 
been invented by an artist of Moscow, 
Russia. When the light on the can- 
vas changes, the scene also changes. 
The invention is based on the physical 
laws governing the complementary 
colors of the spectrum. The changes 
in the scene are brought about by the 
switching of electric lights. 


Testing the Strength of a Metal Culvert 


culvert at the last Kentucky State Fair 
in Louisville. The big animal repeat- 
edly stood on an 18-in. culvert made of 
No. 28 gauge galvanized iron, The 
originality of the stunt proved a good 
advertisement. 


GRANITE BLOCK STOPS 
STEAMSHIP 


The propeller 
“Roma,” of Bel- 
fast, suddenly 
stopped just as 
she was leaving 
London for Glas- 
gow, and could 
not be moved. 
The vessel had 
to be dry- 
docked, and _ it 
was discovered 
that a_ granite 
paving block had 
been caught and 
wedged between 
one of the pro- 
peller blades and 
the arch of the 
rudder post. Courtesy Ilus. London News 
Where the block came from is a 
mystery. 


of the steamship 
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PNEUMATIC RAMMERS FOR 
LAYING PAVEMENTS 
A German device for use in laying 


stone or other block pavements is a 
hand rammer operated by pneumatic 
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MUNICIPAL MOTOR STAND 
UNDER PUBLIC SQUARE 


The construction of a large munici- 
pal vehicle stand under the public 
square of Cleveland has been sug- 
gested by the officials 


of that city as a solu- 
tion of the increasing 
congestion of automo- 
bile traffic with which 
they have to contend. 
The plan involves the 
excavating of the 
square to a depth of 
about 30 ft. in order to 
construct a two-story 
garage, which would 
be covered by beds of 
flowers and shrubbery, 
so that the appearance 
of the square would 
remain unchanged, ex- 
cept for the  neces- 
sary entrance. The 
proposed garage would 


a power from a portable air-compressing 
k plant in the same manner as a pneu- 
is matic riveter is used. Air is piped to 
a the hand tools through wire-wound 
oA hose and the compressor is driven by 
5 a gasoline engine, which also propels 
the car. It is claimed that the pneu- 
matic paving rammers can be operated 
by men of less strength than are ordi- 
? narily required for laying pavements 
in the old way and will accomplish 
more than four times the amount of 
work possible when manual labor 
alone is used. 


CA novel means of soldering alumi- 
num has recently been invented. The 
solder is aluminum or an aluminum 
alloy with a flux consisting of 30 parts 
cryolite, 35 parts common salt, and 35 
parts potassium chloride. The solder 
is made in the form of a tube, inside of 
which the flux is placed, and these 


a melt together when the tube is heated. 
si The novelty of the invention lies in 
placing the flux inside the tube. 


Improved German Method of Laying Pavements 


accommodate approxi- 
mately 800 vehicles, 
many of which are 
now compelled to stand upon the 
streets and block traffic, especially 
during shopping hours. The garage 
would also provide a central and safe 
place for the motor cars of hundreds of 
business men, and the storage cost per 
car would be comparatively low, as no 
investment is required for the purchase 
of real estate. 


THE CURVES OF JAPANESE 
ROOFS 


The origin of the Japanese roof 
curve and the ease with which Japa- 
nese carpenters can so accurately con- 
struct what their architects design still 
continue to puzzle western architects 
and those interested in the more diffi- 
cult phases of building construction. 
It is freely admitted that the curve of 
a Japanese temple roof is about as dif- 
ficult a line to draw as man, in his in- 
genuity, has contrived, but how the 
Japanese artists themselves succeed so 
well in reproducing it has never been 
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Japanese Roof Curves Defy Architects’ Skill 


explained. Modern artists and writers 
see in these unique and_ beautiful 
curves a resemblance to the sagging 
outlines of the primitive tents used 
ages ago by the forefathers of the Jap- 
anese race who dwelt on the burning 
plains of China, but there does not ap- 
pear to be any evidence to support 
such a conclusion. There is no doubt, 
however, that the curve is a catenary— 
the most beautiful, perhaps, of all nat- 
ural curves, formed by gravitation 
when a chain or cord is suspended be- 
tween two points. 


CELLULOID CURTAINS FOR 
AUTOMOBILES 


A new automobile side curtain that 
is practically all window has been at- 
tracting considerable attention at auto- 
mobile shows. The curtain is made of 


celluloid lights set in rigid frames. 
When the curtains are fastened down, 


Automobile Side Curtains That are All Window 


Sagging Tents may have Suggested These Roofs 


the machine becomes virtually an en- 
tirely inclosed car, and the amount of 
transparent space assures a complete 
view. The curtains are easily attached 
to any standard top. 


U. S. STOREKEEPER IS 
FAMOUS KNITTER 


The “knitting man” is Maj. R. B. 
Chappell, a veteran of the Civil War, 
and now a storekeeper in the employ of 
the United States Government at Chi- 
cago. He has charge of certain liquid 
products in bond, and his duties consist 
in receipting for and keeping a record 
of the receipts and removals. Between 
times he sits in the front window and 
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knits socks and wristlets, the number 
of which he has long since ceased to 


Major R. B. 
Chappell, Who 
is Known in 
Chicago as the 
“ Knitting 
an”’ 


count. He has been seen sitting in the 
same window, knitting, for more than 
20 years. 


ELECTRIC CAR BUILT ON 
GASOLINE-AUTO LINES 


An electric roadster built on the 
lines of the gasoline auto- 
mobile has drawn consider- 
able attention at recent 


An Electric Roadster , 
That Resembles a Gasoline Car 


THE BALBOA TERMINAL 
AT PANAMA 


The construction of the extensive 
terminal piers of the Panama Canal at 
Balboa was recently commenced. The 
first work was the sinking of caissons 
for the support of Pier 1. This pier 
will be 1,000 ft. long by 201 ft. wide, 
the inner end connecting at right 
angles with the quay wall which forms 
the head of the slips, and which will 
itself be parallel with the canal. The 
machinery used for the construction of 
the large number of caissons includes 
a movable mixing plant, which can be 
shunted along a railroad track beside 
the platform on which the collapsible 
forms and reinforcement for the sec- 
tions are set up. 


CA bill was recently introduced in the 
New Jersey legislature designed to 
prohibit a railroad from testing the 
diligence of its engineers and firemen 
in the observance of track signals, * 
without giving previous notice in 
writing to the engineer. 


automobile shows. Even the scuttle 
dash has been adopted. The car is 
claimed by its makers to combine the 
simplicity and luxury of the electric 
with the flexibility and resource- 
fulness of the gasoline car. 


Telephone communication be- 
tween London and Berlin is 
» being carried on successfully in 
\ experiments. 
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Pacific Ocean 
Steamship 
with 
Admiralty Cruiser 
Stern 


NEW TYPE OF VESSEL FOR 
PACIFIC-OCEAN SERVICE 


A distinct departure from the or- 
dinary has been inaugurated by the 
Canadian Pacific Railway in the con- 
struction of its new ships being built 
for passenger service on the Pacific 
Ocean, The steamers will be provided 
with sterns of the “admiralty cruiser” 
type, which, heretofore, has been a 
method of construction applied only to 
war vessels. 


WIRELESS STATION IN 
MID-OCEAN 


The island of Juan Fernandez, com- 
monly known as “Robinson Crusoe’s 
Island,” lying off the coast of Chile, is 
to be utilized by the Chilean govern- 
ment as a mid-ocean wireless station. 
The site chosen for the station is at the 
summit of a hill 1,000 ft. high. The 
plant will have a working radius of 500 
miles, so that a ship provided with 
wireless apparatus can be picked up 
within upward of 1,000 miles west of 
Valparaiso. 


Cit is said that the: steel skyscrapers 
of New York affect the compasses of 
ships making port there. 


BUILDING ERECTED WITH 
TRAVELING CRANES 


The large steel framework here 
shown, used in the construction of a 
London office building, is an adaptation 
of the ordinary shipyard crane, the 
framework providing a suitable support 
for the tracks upon which travel the 
electrically operated cranes that con- 
vey the building material to the desired 
position. The framework is_ suffi- 


Courtesy Engineering News 
Erecting a London Otfice Building with the Shipyard- 
Crane Method of Construction 


ciently large to allow a clearance of 
the building, which will be eight stories 


high and occupy the greater portion of 
an entire city block. 
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SOME EFFECTS OF THE GREAT MARCH FLOODS 


Bridge Pier Washed Out . 
at Richmond, Ind. he 


a Floods 


in 

New York—A 
Washout in the 
Mohawk Valley 


4 
INESVILLE 


A Dayton Street Car Overturned 
by the Rushing Waters 


ite 


The Only Dayton Bridge That Withstood the Flood Tide of the Big Miami River 


ii 
A 
ise 
er” <a 
( Fort NGSTOWN® 
fry \ 
‘ 
2 
794 


4 


¢ 
LLL 


This Back-Yard Scene Gives a Graphic Impression of the Height and Force of the Flood 
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THE HIGH WATER’S ODD AND PATHETIC EFFECTS 


Every Lamp-Post in 
Dayton Served 

as an Obstruction 
to Floating Debris 
and Many Were 
Broken Off 


At Peru, Ind., Six Elephants Perished 
While Seeking Safety 


Cincinnati Ball Park Flooded 


Contents of a Dry-Goods St 


Draped around a Lamp-Post 


Asphalt 
Pavement 
Undermined 


A Dead Elephant 


at 
Hamilton, in a Dooryard 
Ohio at Peru 
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OHIO-INDIANA FLOODS A NATIONAL DISASTER 


No accurate estimate can be made of 
the number of lives lost or the financial 
loss occasioned by the floods that sub- 
merged southern Ohio, Indiana and 
Illinois late in March. It is known, 
however, that hundreds perished, while 
the property damage runs into the 
hundreds of millions, making it one of 
the greatest catastrophes in American 
history, if not the greatest of all. 

Better than words can tell it, the 
story of the flood is revealed in the 
photographs reproduced on the three 
preceding pages, while the pictures on 
the two pages following record graph- 
ically many of the incidents of pathos 
and daring occurring in the course of 
the rescue and relief work. 

The flooded territory is indicated on 
the map published herewith. The re- 
ceding waters left ruin and desolation 
behind them, but the work of restora- 
tion was begun without delay. The 
heroic spirit of the stricken survivors 
was only equaled by the generosity of 
the rest of the country. Hundreds of 
thousands of dollars were subscribed 
in every important city for the aid of 
the flood sufferers, extensions of credit 
were granted by the great banks and 
wholesale houses to manufacturers and 
merchants whose business had been in- 
terrupted or injured, and from almost 
every town in the flooded zone came 
the cheering word that, whatever else 
they had lost, the people still retained 
the fighting American spirit, and that 
business and manufacturing was being 
resumed as before. 

Pages could be filled with accounts 
of the work of the Regular Army 
troops and the National Guardsmen, 
who were dispatched to the flooded 
district and took charge of the relief 
work. There is material for more than 
one great book in the narratives of 
narrow escapes and loving self-sacrifice 
that were among the more striking 
features of the catastrophe, while the 
mechanical ingenuity of the American 
people was never better displayed than 
in the improvised devices for life- 
saving that were developed under the 
stress of necessity. 


Several children were rescued from a 
house in Columbus in a washtub, run- 
ning on a rope which was _ passed 
through the handles and_ stretched 
across a flooded street. Thousands of 
people in Dayton were fed for days 
with food sent over life lines and tele- 
phone wires in baskets in the same 
manner. Zanesville was cut off from 
communication until the National 
Guard artillerymen attached a line to 
a cannon ball and fired it across the 
Muskingum River. Hundreds crawled 
or were carried to safety along tele- 
graph and telephone wires. Every- 
thing that would float was used for 
rafts—coftin boxes, wooden bedsteads, 
and, in at least one instance, the roof 
of a submerged house, the tenants of 
which, driven to the attic by the rising 
flood, chopped the timbers apart and 
floated away to safety on the shingled 
rafters. 

Motorboats were almost useless in 
the swift current in most of the flooded 
cities. In one or two instances, swim- 
ming horses towed rafts loaded with 
passengers to safety, and many horses 
climbed into second-story windows in 
the effort to escape drowning. Thou- 
sands of dead horses, however, were 
found in the streets of Dayton, Colum- 
bus, Hamilton, and other cities, after 
the water went down. The boats from 
the life-saving stations on the Great 
Lakes and those manned by the Naval 
Reserve proved of great value. 


FRENCH MILITARY AIRMEN 
FLY OVER SAHARA 


The conquest of the Desert of Sahara 
by means of the aeroplane is a dream 
of the French military authorities 
which began to be realized when four 
military aeroplanes recently covered 
the 500 miles between the Algerian 
coast and Biskra, a town of one of the 
largest oases in the desert. Each ma- 
chine was piloted by an army lieuten- 
ant and one carried Colonel Bouttieaux 
as a passenger. The entire journey 
was made without escort or accident. 
The airmen arrived at Biskra April 17. 
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INCIDENTS OF RESCUE WORK IN FLOODED ZONE 


Mrs. Charles Schmidt, 
of Hamilton, Sat 
for Two Nights 
and a Day on 
a Mantel, 
Holding 
Her Two 
Babies 


An Entire 
Family in 
Hamilton 
was Res- 


Isolated House in = 
== = 


=< “= a Trunk Hauled across 
c the Flooded Street by Ropes - wae: 


Troops of the Ohio National 
Guard Built a Pontoon 

Bridge at Hamilton to Ege 
Enable Wagons with Food — 
and Clothing to Enter the City 


Rescue Boat 
Made of Four 

Washing Machines 
Nailed To- 
gether 


For the First Time in America 
Since the Civil War the 
Military Punishment of 
Being Drummed Out of 
the City was Inflicted, at 
Hamilton. The Culprit 
was a City Officiai 
Caught Stealing Pro- 
visions While the Town 
was under Martial Law 
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LIVES WERE 


A Cincinnati Newspaper Chartered an Auto Truck and Sent 
the First Motorboats into the Flooded District 


Earliest Com munication with Dayton 
was Gained through a Tclephone Lineman, Who 
Held Broken Wires Together While Flood News 
was Sent to the Out- 
side World 


Efforts to Rescue Nine Persons 
of froma Tree in Columbus 
: Failed Until a Motorboat 
and a Scow were Tied 
Together and 

Downstream, the R 
= Catching on the 
- } Tree. Five had 
‘ Dropped from the 
Tree and Drowned. 
wo were 
Lashed to the 
Branches 
4 3 Dead. Two 
were Saved 


Many were Rescued on a Flat Car, 
- Weighted with Iron, Lowered 
on the Trolley Tracks and 
Hauled Back with Its 
Human Freight 


Scores of Boats Like This, Hastily 
Constructed of Packing-Box Lumber 
in a Big Dayton Plant, Saved Hundreds 


PICTURES THAT SHOW HOW Him SAVED 
2- | = 
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TRIUMPHAL ARCH OF PANAMA- 
PACIFIC EXPOSITION 


The Triumphal Arch on the east side 
of the Court of the Sun and Stars, at 
the Panama-Pacific Exposition, is to 
be larger than the Arch de Triomphe, 
Paris. It will lead into the 
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correspond in size to the plaza before 
the Cathedral of St. Peter’s in Rome. 


NOVEL FARE SYSTEM FOR 
STREET CARS 


A combination of the pay-as-you- 
enter and pay-as-you-leave systems is 
in effect in the street- 
car service of Cleve- 


IS ONE 
BLEST 


land, Ohio, where 
peculiar traffic condi- 
tions prevail. Cars 
from all sections of the 
city come into the 
downtown district to 
the public square and 
loop back, and it was 
for the purpose of re- 
lieving the rush-hour 
congestion at that 
point that the com- 
bination system was 
adopted. In the morn- 
ing, when the passen- 
gers are picked up all 
along the line and un- 
loaded practically all at 
once down town, the 
car is operated pay-as- 
you-enter. In the even- 
ing, when this condi- 
tion is reversed, the car 
is operated pay-as-you- 
leave. It is found that 
a car can be loaded 
with 100 people in 70 
seconds by loading 
from both ends, if the 


Copy righted, 1913, Panama-Pacific Exposition Company 
East Bolmmnghnel Bom of the Court of the Sun and Stars, 


anama-Pacific Exposition 


great east or Festive Court. The size 
of the structure may be judged by the 
fact that the height under the archway 
will be 90 ft. The group of figures 
surmounting the arch is symbolical of 
the Orient, and is composed of ele- 
phants, camels, horses and Arab war- 
riors. A triumphal arch of equal size 
will be constructed on the opposite 
side of the court, surmounted by 
prairie schooners and figures typifying 
the west. 

The Court of the Sun and Stars will 


collection of fares is 
postponed until passen- 
gers alight at various 
points along the line. 


SOUND-PROOF HOUSE FOR 
MUSIC STUDENTS 


A house with sound-proof rooms, de- 
signed for the sole use of music stu- 
dents and teachers, is to be built in 
Berlin. The house will contain 50 
rooms, in any one of which lessons may 
be given and practicing may be done 
without the possibility of disturbing 
others, or of being disturbed. 
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CUNARD LINER “AQUITANIA” 
IS LAUNCHED 


The liner “Aquitania,” which was 
launched from the shipyard at Clyde- 
bank, England, April 2i, is, with the 
exception of the New German liner 
“Vaterland,” the largest ship afloat. 
In its construction, every precaution 
known to the shipbuilding art, appar- 
ently, has been taken with a view to 
making it safe in case of accident. This 
ship has a total length of 901 ft. and a 
breadth of 97 ft. The depth from keel 
to boat deck is 92 ft. 6 in., which is al- 
most equivalent to the height of an 
eight-story building. With a gross 
tonnage of 47,000 tons, the ship is 
planned to make a speed of 23 knots 
per hour. A better indication of its 
size is given, perhaps, by the fact that 
it will have accommodations for 3,250 
passengers as well as for a crew of 
nearly 1,000. The vessel will carry a 
sufficient number of lifeboats to ac- 
commodate every passenger, as well as 
the entire crew. 

This vessel really consists of a ship 
within a ship. In other words, there 
are two steel shells, an inner and an 
outer, both being water-tight, with an 
intervening space of about 15 ft. This 


space is divided into comparatively 


small compartments by a system of 
horizontal and _ vertical water-tight 
bulkheads, so that the ingress of water 
from any fracture of the outer shell 
will be confined to a small area at the 
side of the ship. An added element of 
safety is given by a system of water- 
tight decks. Before beginning the con- 
struction of this vessel it was neces- 
sary to make extensive additions to the 
shipyard, ‘although it is the same yard 
in which the “Lusitania” was built, 
while the foundation for supporting 
the vessel during construction was laid 
with as much care as if it had been the 
permanent foundation for a modern 
high building. In addition to the prep- 
arations in the yard, the river had to 
be deepened and widened for the 
launching, and the fitting-out basin 
was deepened in order to accommodate 
the liner during completion. 
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LAUNCHING OF THE LARGEST 
SHIP AFLOAT 


On April 3, 1913, the “Vaterland,” 
the largest ship ever built, was 
launched at Hamburg, Germany. This 
ship measures 950 ft. in length and 100 
ft. in width, being 50 ft. longer than 
the “Imperator,” the largest ship ever 
previously launched. The hull of the 
“Vaterland” is constructed of steel 
plates of unusual strength, is provided 
with an inner shell extending well 
above the water line, with the idea of 
avoiding such disasters as that of the 
“Titanic.” The vessel also has both 
transverse and longitudinal bulkheads, 
an added element of safety. Some idea 
of its size may be gained from the fact 
that more than 1,500,000 rivets, weigh- 
ing 2 lb. each, were used in the con- 
struction of the hull. The largest loco- 
motive ever built could easily be run 
through the smokestack, while the fun- 
nels extend 69 ft. above the deck, the 
height of an ordinary six-story house. 
The rudder weighs 90 tons, and the 
stock on which it swings 110 tons, but 
all is so delicately balanced that the 
rudder responds to a touch on the 
wheel nearly a fifth of a mile away. 

The vessel will be propelled by steam 
turbines of the Parsons type. In the 
accompanying illustration the “rotor,” 
or revolving part of one of these tur- 
bines, is shown, ready to be installed in 
the “stator,” or outside casing. Both 
the rotor and stator carry blades vary- 
ing in size from a few inches at the 
small end of the turbine to nearly two 
feet at the large end. These act recip- 
rocally in converting the force of the 
steam into a rotary motion. Each 
rotor weighs 135 tons and carries 
50,000 blades, all of which are placed 
by hand. Each of the large turbines 
is capable of developing 22,000 hp. and 
the total available power exceeds 


70,000. The outer casing of eacn tur- 
bine is 25 ft. long and 18 ft. wide, while 
the propeller shaft is 18 in. in diameter. 
The “Vaterland” will be equipped with 
searchlights of 80,000 ep., the largest 
ever constructed, 
high on 


which will be car- 


ried the foremast. These 


This View of Steel Framing above the Boiler Space Gives an Idea 


One of the Cranes Used 
of the Amount of Structural Detail Required in the *‘ Aquitania” 


in Building the Vessel 
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Bow View of “Aquitania,” Ready for Launching 


“Vaterland”’ in 
the Dock 


The 
“Vaterland,”’ 
the Largest 
Ship Afloat 


The 90-Ton 
udder 


A Section of 
the Smokestack and 
a Rotor of One of the 
Steam Turbines 
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searchlights will be visible for 30 miles 
at sea, and will enable the lookout to 
illuminate an object at a distance of 
seven miles. The vessel will carry 84 
lifeboats, enough to accommodate its 
full quota of passengers and crew. 


WAR-WRECKED MEXICAN 
CLOCK TOWER 
All that was left of the magnificent 


clock tower on Bucareli Street, Mexico 
City, after the storm of rebellious con- 


Lofty Clock Tower Wrecked by Projectiles 
in Mexico City 


flict, is this distorted mass of ruins, 
which might be taken for a windmill 
wrecked by a cyclone. It was in direct 
line of the bombardment of the Im- 
perial Hotel. The damage was done 
by projectiles from rapid-fire guns; 
Maxims, Gatlings and Colts being 
used. 


WRECK WITH $50,000. IN 
TREASURE IS FOUND 


While setting a fish trap off the 
Alaska coast a diver recently discov- 
ered the wreck of the schooner “Sadie 
F. Caller,’ which sank 18 years ago 
with $50,000 in bullion on board. The 
vessel lies in 60 ft. of water and is 
easily accessible. The diver arranged 
with the owners and underwriters for 
a half interest in all treasure recovered. 


U. S. NAVY ABANDONS TERMS 
“PORT” AND “STARBOARD” 


On the recommendation of the Navy 
General Board, the Secretary of the 
Navy has ordered that in giving direc- 
tions for steering ships the terms 
“right” and “left” shall be used instead 
of the traditional “starboard” and 
“port,” on all vessels of the navy. The 
report of the General Board, signed by 
Admiral Dewey, recommending the 
change, points out that the use of 
the nautical terms involves a distinct 
mental effort on the part of sailors, 
while every one has been familiar from 
childhood with the meaning of “right” 
and “left.” Another mental effort, 
even more severe, is involved in the 
execution of steering orders in nautical 
terms, since the practice has been to 
adhere to the instructions used when 
ships were steered by a tiller instead of 
a wheel. 

To put the helm to port, for instance, 
does not mean to turn the ship to the 
left, but to turn it to the right by mov- 
ing the tiller to the left or port side. 
Steering wheels, however, are so ar- 
ranged that turning the wheel to the 
right, or starboard, moves the tiller or 
helm to the left. So that, when the 
order is given “hard-a-port,” the steers- 
man must remember that this means 
turning the wheel and the bow of the 
ship both to starboard, while the only 
part of the vessel that moves toward 
the port side is the tiller, which he 
probably has never seen. 

Under the new order, steering orders 
will be given with relation to the direc- 
tion in which it is desired to turn the 
ship; so that the steersman getting the 
order “right” will turn the wheel to the 
right, and so turn the ship to the 
right, or, in the case of the electric 
steering apparatus now being installed 
on several navy vessels, will move the 
steering lever to the right. It is prob- 
able that the merchant marine will in 
course of time adopt the new practice 
of the navy. 


@ Munich, Bavaria, is the first city to 
establish a museum of aeronautics. 


| 
| 
| 
lat 
uy 


POPULAR MECHANICS 


BABY BROUGHT TO LIFE 
BY PULMOTOR 


New uses for the pulmotor, the 
wonderful electric apparatus for ad- 
ministering oxy gen and keep- 
ing the lungs in > motion after 
asphyxiation > from gas 
or drowning,and 
so restoring the Ff * 
apparently dead |, 
to life, are being 
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GERMAN DIRIGIBLE LANDS IN 
FRANCE 


The rigid observance of military 
regulations and, perhaps, the tensity 
of the relations between France and 
Germany, are illustrated by the action 
of the French soldiers when a German 
war dirigible descended on the mil- 
itary field at Luneville, France. The 
airship was promptly surrounded 
and held, pending a satisfac- 

tory explanation of the 


by 
Paul Thompson 


found by American physicians. <A 
Kansas City physician recently used 
it to resuscitate a baby that had been 
born apparently dead, and after three 
hours’ application of the instrument 
the infant’s lungs were working nor- 
mally and it was as lively as most new- 
born babies. In a Chicago hospital the 
pulmotor was used in the effort to re- 
store to consciousness a victim of 
poisoning by heroin, one of the opium 
alkaloids. In this case it was not suc- 
cessful, although the physicians believe 
that if it had been used earlier, the 
patient would have lived, and that it 
may be of service in any case of 
opium poisoning. 


German War Dirigible, That Landed by Mistake 


on French Military Field 


incident. The officers in charge of the 
dirigible explained that they had be- 
come lost above the clouds and, in 
descending, were unable to distinguish 
the boundary line between the two 
countries. 


GOLD DESTROYED BY 
CHINESE CUSTOM 


Burning a small piece of gold leaf 
is a custom observed by the Chinese 
at certain anniversary celebrations and 
it is estimated that gold to the value of 
over $10,000,000 is destroyed annually 
in this way. This estimate is based on 
the assumption that each individual of 
a total population of 440,090,000 burns 
at each of two anniversaries a piece of 
gold leaf weighing .308 grain, making 
a total of 271,000,000 grains. A five- 
dollar gold piece weighs 129 grains. 
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GAS EXPLOSION WRECKS 
LARGE WAREHOUSE 


The terrific force developed by an 
explosion of natural gas was exem- 


TEMPLES REPORTED FOUND 
IN THE SPHINX 


Repeated reports received in Eng- 
land from Egypt in regard to investiga- 


tions being made by 
Prof. G. A. Reisner, of 
Harvard University, in- 
dicate that the head of 
the Sphinx is the ante- 
chamber of a great 
series of temples. A 
depression in the head 
of the Sphinx had been 
observed by many 
travelers in the last 


Ruins of Storage Warehouse Destroyed by Natural-Gas Explosion 


plified during the progress of a fire at 
Medicine Hat, Canada, recently. The 
explosion wrecked a three-story brick 
cold-storage warehouse and canning 
factory, killing five people and injur- 
ing nine others. The structure was a 
large one, its dimensions being 100 by 
200 feet. 


BOILER, NOT CYLINDERS, 
OVER A ROD LONG 


In the April Popular Mechanics 
Magazine appeared a statement, about 
a new English locomotive, that “The 
usual outside cylinders have given 
place to inside cylinders, which are no 
less than 2114 in. in diameter and of 
the exceptional length of 17 ft. 3 in.” 

The statement was an error, caused 
by the omission of two lines of type. 
As originally written it read: “The 
usual outside cylinders have given 
place to inside cylinders, which are no 
less than 2114 in. in diameter and of 
26-in. stroke. The huge boiler is 5 ft. 
6 in. in diameter over all and is of 
the exceptional length of 17 ft. 3 in.” 


CAn expedition organized under the 
auspices of the University of Pennsyl- 
vania set sail March 19 for Brazil, to 
explore the upper tributaries of the 
Amazon, a region never before visited 
by white men. Three years will be 
required for the exploration. 


hundred years, but no 
systematic attempt at 
excavation had been made. According 
to the latest reports, on the removal 
of the sand and blocks that had been 
placed across the opening, Professor 
Reisner found himself in a cham- 
ber 60 ft. long and 14 ft. wide, 
forming a small but complete temple. 
This temple is said to be connected 
with a second temple at a lower level, 
and, through a tunnel running down 
the neck, with a far more spacious 
temple occupying the entire body of 
the Sphinx. These temples are all ded- 
icated to the sun, the great deity of 
the ancient Egyptians. Professor 
Reisner is also quoted as saying that 
other tunnels lead to a great subter- 


Series of Temples and Tunnels Said to have been 
Discovered in the Sphinx 


ranean city, which probably was once 
inhabited, 


CGelatin dynamite that gives off no 
poisonous fumes has been evolved by 
the U. S. Bureau of Mines. 
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HAT wonderful new empire, Florida, is prolific in bright ideas, 

some of which have already been mentioned in these pages. The 
latest conception is so good and so easily adapted to almost every 
city, and the results are so immediate and practical, 
that the scheme deserves special mention. 


“100” for In the city of Jacksonville, one of the employes of 
a Clean the Health Department has been detailed to inspect 
Kitchen all the hotel and restaurant dining rooms and kitchens. 


In this case the work is done by a man, but the office 
is one which can be filled with equal ability by a 
woman. This inspector visits all these eating places several times 
each month, appearing at the most unexpected hours as well as 
during the times when regular meals are being served. The perfect 
grade is 100, which means the highest degree of cleanliness of rooms, 
kitchens, ice boxes, sinks, dishes, linen, and personal cleanliness of 
cooks, helpers, dishwashers, waiters and all other help employed in 
the preparation and serving of the food. Table linen and working 
and serving garments of the help are inspected; the appearance of 
the walls and floors is noted; and uncooked food is examined to 
determine its condition, whether fresh or stale. All failures to main- 
tain a certain standard are checked on a printed form and each bad 
mark reduces the rating or “score” of the place for that month. 

Thus far very good, but you will say, “How make the dirty 
places clean up?” That’s the easiest part of all. Once each month 
the daily papers print the names of all the hotels and restaurants, one 
name to each line, so they are easily read, and opposite each name 
are the figures of the score. In the printed list before me there are 
95 places reported, 7 of which head the list with the much wished for 
“100.” Then the balance follow in order of the score, all but 12 
receiving 90 or better, while the lowest was 85. 

When the plan was first put in operation many of the proprietors 
laughed at it, and professed themselves indifferent to what the 
marking should be. Their customers were satisfied and didn’t care 
anyway. And they had not cared previously, chiefly because they 
had never been in the kitchens. But when the first score was pub- 
lished trouble began, and angry patrons threatened to go elsewhere to 
dine. Then the proprietors saw a great light and promised reform. 
When the second month’s score came out there was a marked 
improvement all along the line, some places showing a gain as high 
as 25 points. The inspection has been in force several months and 
the general rating is steadily rising. I believe no one has fallen back 
for the very good reason he dare not. Every person who patronizes 
a public eating place in the city immediately looks for the standing of 
the restaurant he patronizes. In this way that most potent appeal 
to the otherwise regardless—his pocketbook—is directly secured. 

Do I hear some one hint at low marks for those who do not 
“come across,” and another avenue of graft opened? In practice it 
doesn’t work, because the man with the clean place who might be 
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marked low has his own proof at hand. All he needs do is to show 
his patrons through his kitchen and they can judge for themselves. 
And for the fellows who do not deserve high marks and buy them — 
his competitors have easy ways to find that out, too, for the place 
with the good rating and a filthy kitchen dare not open up to the 
inspection of patrons. Many of the finest hotels in the large cities 
already urge guests to visit their kitchens, at any hour, and find the 
practice the best advertising they can do. Some day the better-class 
restaurants also will find it profitable to do the same. It might not 
be a bad plan to require each place to print on its menu each day the 
rating it received for the previous month. 


HE waters of the unparalleled floods which submerged cities and 
farms of several states have run their course and are now lost in 

the Gulf of Mexico. The details of the event are already fading into 
history; the people with unbounded courage have set 


resolutely at work to rebuild their homes, factories and 
After fortunes. Even the countless deeds of valor, many of 
the which have not been excelled upon the battlefield, are 
Flood told less and less often, as time leaves them far astern 
in the irresistible forward movement of modern 

activities. 


The volume of water which fell in the Ohio region during those 
fateful four days has been estimated by a weather-bureau expert as 
sufficient to fill a reservoir five miles long, five miles wide and five 
miles deep; or a river 100 ft. deep, 1,000 ft. wide and 1,400 miles long; 
it would cover the entire state of Ohio to a depth of seven inches. 

While the great flood is doubtless unlikely to be duplicated in a 
century or two, if ever, it differed from previous floods in the same 
district chiefly in volume with corresponding damage. Of the three 
great devastating convulsions of Nature—flood, tornado and earth- 
quake—the flood is the only one which man can forestall. Already 
embryonic plans and schemes to prevent a recurrence are suggested, 
but none has been carefully worked out and therefore no estimate is 
possible of the probable cost. It is evident, however, that any effectual 
remedy must be through the medium of Federal Government, and, 
as previously suggested in these pages, accomplished largely by a 
capitalization of the enormous water power which would be secured 
by entrainment of what is now only a reckless menace. 

That wonderful spirit of accomplishment that swept the fever 
from the Panama Zone and dug through mountains to connect two 
oceans, is surely competent to first solve the problem of our ever- 
recurring floods in the Ohio and Mississippi valleys, and then to execute 
the engineering plans that will turn the annual panic of waters into a 
permanent source of power. It is doubtful if any possible achievement 
by which Colonel Goethals might have served his country on the battle- 
field would have surpassed the honor and enduring fame he has so 
fairly earned as constructor of the Panama Canal. When the canal is 
completed our Army engineers may well turn their attention to a 
solution of the flood problem. 
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} is greatly to be hoped the new Postmaster-General will in the 
near future reverse the action of Mr. Hitchcock, who was respon- 
sible for sending large quantities of mail by freight. For many years 
the policy of the Postoffice Department was to expedite 
and improve the transmission and delivery of mail. It 
Mail remained for Mr. Hitchcock, in the exercise of the wide 
by personal power vested in the Postmaster-General, 
Freight to take the first decided step backward. 

His scheme, which he excused on a claim of econ- 
omy, was to send some of the second-class mail by 
freight trains part of the distance and then transfer it to a mail train 
for the remainder of the trip. For instance, second-class mail origi- 
nating in Chicago, and addressed to subscribers in the southeastern 
states, was taken by freight to Cincinnati. Later the haul by freight 
train was extended to Atlanta before getting mail-train service. The 
result was what might have been predicted and publishers have been 
busy ever since trying to explain to disgusted readers why their 
magazines failed to come. A single recent example in our own case 
was sixteen mail sacks of Popular Mechanics Magazines for the south- 
eastern states which were lost at some little flag station and did not 
turn up for more than two weeks. 

Another feature not approved by lovers of fair play was the 
autocratic manner with which the Postmaster-General assumed to 
himself the province of both court and jury and designated which 
publications should go by freight and which should still enjoy the 
former fast-mail train service. It is certainly no more than plain 
justice that all publications entered under exactly the same conditions 
and requirements as mail matter of the second class, and all paying 
exactly the same rate of postage to the Government, should each 
receive the same service. To grant some the favor of fast service 
and consign others to the handicap of freight trains, and that at the 
caprice of one cabinet officer, is at least un-American; especially as 
the Postmaster-General is his own court of last resort on his own 
rulings, and the publisher has absolutely no appeal. 

It is conceivable that such a condition might exist in Russia, but, 
of all places, not in the United States. The hope is again expressed 
that the new head of that greatest business department of the 
Government will in his own good time investigate this rank abuse 
and deal justly. 


H. H. WINDSOR 
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THE UNCOVERING OF 


ANCIENT BABYLON 


For 12 years, Prof. Robert Kolde- 
wey, director of the Archaeological 
Research in Babylon, which is sup- 
ported by Kaiser Wil- 


“And the whole earth was of one 
language, and of one speech. And it 
came to pass, as they journeyed from 
the east, that they found a plain 
And they said, Go to, let us build us 
a city and a tower, whose top may 


helm of Germany, has 
carried on unceasingly 
the work of uncovering 
the ruins of the ancient 
city, which for cen- 
turies have been hid- 
den away under the 
accumulation of dust, 
dirt and debris of the 
ages. Part of what has 
been accomplished is 
shown in the illustra- 
tions. Abandoned by 
men in the early days 
of our civilization, the 
biblical city, “the 
cradle of our civiliza- 
tion,” was obliterated 
by the debris until 
1900. The man on the 
left, in the illustration 
showing a cleared sec- 
tion of Babylon, is 
standing upon the re- 
mains of the brick 
pavement which was 
part of the long street 
named after Daniel, 
who himself, no doubt, 
traversed its length 
many times. In _ the 
ruins on the right, in 


the hollow, is the gate 
named after the god- 
dess Ishtar. It was 
through this gate that 
the processional road of the god of 
Marduk passed and, turning to the 
right, led to Nebuchadnezzar’s Throne 
Hall. 

The smaller illustration is, perhaps, 
even more interesting, as it shows part 
of the ruins of the Tower of Babel. It 
was here, during the construction of 
this tower, that the polyglot tongues of 
the world were born, according to 
the account in the 11th chapter of 
Genesis; 


Copyrighted, 1913, by Underwood & Underwood, N. Y. 
Part of the Ruins of the torn of Babel, Where the Polyglot Tongues of 


the World were Born 


reach unto heaven And the 
Lord came down to see the city and 
tower . . . And the Lord said, 
Behold, the people is one, and they 
have all one language, and this they 
begin to do Go to, let us go 
down, and there confound their lan- 
guage, that they may not understand 
one another's speech.” 

The two walls shown in the center 
mark the entrance to the passage to the 
Temple of Esagila. 
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BATS TO EXTERMINATE 
MOSQUITOES 


Recent investi- gations indicate 
that the greater 


portion of the 


House for Bats, a Feature in the Extermination 
of Mosquitoes 

diet of the bat consists of mosquitoes, 
and advantage is being taken of this 
fact in ridding communities in Texas 
and other southern states of the mos- 
quito pest. A house, such as shown in 
the illustration, is erected in a locality 
where mosquitoes abound, and _ this 
quickly becomes a home and breeding 
place for the bats. The house is set 
high above the ground, and a metal 
shield is placed around each post to 
prevent access by rodents. It is be- 
lieved that this may furnish a conven- 
ient means of combating yellow fever 
and malaria, the germs of which are 
carried by mosquitoes. 


COver one-tenth of all the automo- 
biles in the United States are owned 
by residents of the state of New York. 
In 1912 the number of registered auto- 
mobile owners in that state was 107,- 
262, an increase of 21,961 over the pre- 
ceding year. 


HYDROELECTRIC PLANT USES 
MILE FALL 


A hydroelectric plant utilizing the 
power from a fall of 5,412 ft., which is 
132 ft. more than a mile, is to be in- 
stalled near Martigny, Switzerland. 
This is the greatest fall ever utilized 
for power purposes. One of the dif- 
ficult problems is the construction of 
pipe lines that will withstand the 
enormous pressure, which, at the lower 
end, will reach 165 atmospheres, or 
2,425 Ib. per square inch. The lower 
part of the 3-mile pipe line, will con- 
sist of seamless drawn steel tubes, 2 ft. 
in diameter and of the required thick- 
ness for withstanding this pressure. 


PORTABLE ICE MACHINE 
FOR DOMESTIC USE 


A refrigerating machine of portable 
size, a French invention, has been 
placed on the American market. The 
refrigerating unit is self-contained, the 
principle employed being the compres- 
sion system with sulphur dioxide as 
the freezing agent. The apparatus 


consists of two drums, the machinery 
in which is revolved by an electric 
motor. Only a small quantity of con- 
densing water is required, it is claimed, 
and the mechanism is said to be fool- 


‘ Portable Ice Plant Connected 
to a Refrigerator, and Diagram of the Mechanism 


proof, inasmuch as all parts are in- 
closed and sealed. The machine's con- 


nection to a refrigerator is shown in 
the illustration. 
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OUR YEARS AT 


WEST™ 


The Hudson Highlands, as Seen from the Parade Ground at West Point 


II—The Cadet’s First Winter 


PHOTOGRAPHS BY W. H. STOCKBRIDGE 


= first of September finds the West Point cadet back in barracks, after his summer in 

camp which was described and illustrated last month. Now he begins the classroom 
work that is to give him the necessary mental equipment for handling troops as an officer of 
the army. The new cadet, if he has not already made the discovery, quickly finds that West 
Point is no place for a lazy boy. Classes begin at 7:55 a. m. for everybody, and before that 
the cadet must have sprung out of bed at the sound of ‘‘reveille,’’ washed, shaved, and dressed, 
set his room to rights and eaten his breakfast. With an hour and a quarter off for dinner, 
beginning at 12:30, the ray Ae school work lasts until 3:45 p.m., but for the cadet who is ambi- 
tious to advance, there is little time for play between that hour and ‘‘lights out.”’ 

Mathematics takes up 85 minutes every morning for the fourth-class or first-year cadet. 
In the last 66 days of his first year the mathematics period, on Mondays, Wednesdays and 
Fridays, is spent out of doors, in the study of practical surveying, and from May 1 to June 4, 
the whole morning of every y= from 7:55 to 12 o’clock, is given to these allied subjects. An 
hour every Saturday morning during September, October, November, March, April and May, 
is given to the study of drill regulations. Every afternoon the first-year cadet must attend a 
class in English and history for an hour, and on ten Saturday mornings in December, January 
and February there are lectures on these subjects. ‘ 

The gymnasium work is a daily requirement, except on on ny from October 1 to 
April 30—45 minutes every ending ~tual on Tuesdays and Thursdays, from May 1 to June 4. 
Not only ordinary gymnastic exercises are taught, but fencing, under the tuition of skilled 
swordsmen, and boxing and wrestling under the direction of Tom Jenkins, the famous heavy- 
weight professional wrestler. Swimming and dancing are also oy owe 

he splendid library of the military academy, containing 87,000 ks, maps, and manu- 
scripts, is open to the use of all cadets from 8 a. m. to 9:30 p. m., and ‘much of the ambitious 
student’s time must be spent there if he is to keep up with his classes. In December the 
fourth-class cadet comes up for his first examination. On the result of this examination 
depends his class standing, and cadets found deficient are discharged from the academy, unless 
the academic board recommends otherwise for special reasons. Nor is failure in examinations 
the only risk the cadet runs. Few get through the first year without demerit marks for some 
infringement of the rigid rules of conduct established for the development of the moral 
character of the future army officers, and cadets exceeding at any time the maximum number 
of demerits allowed for six months are immediately reported to the academic board as deficient 
in conduct, and discharged. Then, in May every year, there is a physical examination of all 
cadets, and those found physically disqualified are discharged. 

The first-year cadet gets no vacation. Classroom work and exercises are suspended, as 
far as practicable, on New Year’s Day, Washington’s Birthday, Decoration Day, Fourth of July, 
Thanksgiving and Christmas, but the fourth-class cadet must spend his holidays at West Point. 

The first year’s work ends with the successful passing of the June examinations. The 
daily drills and exercises have given the future officer a military bearing. He has added to his 
store of knowledge, not only of things military, but in many other lines, and he has become 
thoroughly familiar with the meaning of the word ‘‘discipline.’’ His life as a third-class cadet 
will be illustrated in the July number. 
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WORK AND PLAY OF THE CADET TOLD IN PICTURES 

= 


A Recitation 
in English: 
Classes 
are Divided 
into 
Sections 


of About Ten 


Cadets, 
Each Section 
Having 

Its Own 
Instructor 


All Problems 
in the Classes in Mathematics 
are Worked Out on the Blackboard 


Cadets Listening to a Lecture on History. 
Note the Trophy Flags That Decorate the Ceiling of the Lecture Hall 


The Entire 
Class of First-Year 


in Which Classroom Work is Done 


The Academic 
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The Gymnasium, 
West Point 


Wrestling 
and Boxing 
are Taught 

b 


“Tom” Jenkins, 
Who is Seen in 

the Small Picture 
at the Left. 
Every Cadet 

Must Learn Both 


Besides Regular 
Gymnastic Exercises, 
with and without 
Apparatus, 

All Cadets are Required 
to Learn the Use 
of the Sword. 

A Class in Fencing 


is Shown Below 


With the Dumb-Bells 
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The 
Library, 
West Point. 


One of 
the Oldest 
Buildings 


OK 
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A Special Dress Parade on the Plain in Honor of 
Visiting Foreign Naval Officers 


Interior of 
the Library, 
Showing 
Portraits of 
Distinguished 

Officers 
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The New 
Chapel at 
West Paint, 37 
Rising from a 
Tree-Covered Hill, 
is One of the Most 


Beautiful 

Buildings 
in America. 
Inside are Hung 
Flags That Add to 
the Martial Atmosphere 


Interior of the 
Chapel, West Point 38 
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Field Day: Start 
of the Hurdle Race in an Inter-Class Contest 


39 A Pole-Vault 
on One of the 
Field Days When 
Inter-Class 
Contests are 

Held 


The First-Year Cadet Gets Practical 42 
Instruction in Military Engineering 
in April and May 


Below: Start 
of 100-Yd. Dash 


Photographs of the Cadet's Life in His Second Year will Appear in the July Issue 
818 
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CIRCULAR HOUSE IN 
OKLAHOMA 


Wishing to own a house different 
from any other, a resident of Guthrie, 
Okla., constructed this curious round 
house. There are three stories, each 
of the upper ones being smaller in 
diameter than the one below. The 
lower floor is divided into three rooms, 
each having the shape of a slice 
of pie. 


OXYACETYLENE TORCH 
USED IN WRECKING 
CONCRETE 


That the oxyacetylene torch is 
an excellent weapon for 
use in wrecking concrete 
buildings was shown re- 
cently in the demolish- 
ing of a four-story, con- 
crete- “steel foundry in 
Chicago. While 
using 
the oxy- 
acety- 
torches 
for cutting 
the metal 
parts, 
such as 
girders 
rein- 
forcement, 
the op- 
erators discovered how effectively the 
flame disintegrated the concrete. 
Under the heat it formed globules and 
ran as if it contained water, or like but- 
ter under the heat of the sun. 

Subsequently, in using the torches 
for penetrating the concrete, the acet- 
ylene and oxygen pressures were in- 
creased to 20 and 50 Ib. per square inch, 
respectively. The flame cut holes 214 
in. in diameter through 8-in. concrete 
slabs and 34-in. iron rods in 2144 min- 
utes. The holes were cut by the 
torches in the center of each floor 
panel, and the size was then increased 
by breaking the concrete with heavy 
sledge hammers. 


il 


Quaint Round Dwelling in Guthrie, Okla. 
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The fact that concrete will run under 
the heat generated by an oxyacetylene 
torch brings up the question of the pos- 
sibility of concrete melting away in 
the intense heat of fires. According 
to engineers of the Underwriters’ 
Laboratory in Chicago, concrete failed 
in practically every instance in the 
San Francisco fire, but it would, appar- 
ently, take much more heat than is gen- 
erated by such a fire to make 
it run as it does under the oxy- 
acetylene blowpipe. The tem- 
perature of the oxyacetylene 
torch is nearly equal to that of 
the electric arc, which is about 
6,000 deg. F. The highest tem- 
perature of the San Francisco 
and Baltimore fires was 
probably not more than 
2,000 deg. F., according 
to fire-department ex- 
perts, although there 
may have been parts of 
buildings, such, for 
instance, 
as long 
narrow 
passages 
of one 
kind or 
another, 
swept by 
strong 
currentsof 
air, where 
the tem- 
perature 
rose to 2,500 deg. F. The melting 
point of steel is 2,700 deg. F. 


LIGHTING ROADWAYS BY 
CURBSTONE LAMPS 


A system of electrical street illumi- 
nation by curbstone lamps has been 
devised. An incandescent lamp is 
contained in a metal hood which is fas- 
tened to the concrete curbing by means 
of deeply imbedded bolts. A reflecting 
material lines the interior of the hood 
and the name of the street or the num- 


ber of a house may be attached to the . 
open or street face of the box. 
bulbs are locked in position. 


The 
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VERTICAL-AXIS MOTOR FOR 


HYDRO-AEROPLANES 


This vertical-axis, rotary motor, 
which has been developed in France, is 
particularly adapted for hydro-aero- 
planes, as it can be built into the body 
of the machine in such manner as to be 
completely protected from water. The 
vertical engine shaft is connected to 
the propeller shaft by speed-reducing 
gear. The speed can be varied between 


Rotary Aeroplane Motor with Vertical Shaft, 
Particularly Designed for Hydro-Aeroplanes 


300 and 1,350 revolutions per minute. 
The starting crank of the engine is 


within easy reach of the operator’s 
seat. 


Photos by Harris & Ewing, Washington, D. C. 


Government Employes at Washington Mutilating 
Bundles of Paper Money to Render It Useless 
for Further Circulation 


CHOPPING BALES OF MONEY 
BY MACHINERY 


Worn-out paper money received at 
the Treasury Department is destroyed 
after new bills have been exchanged 
for it, by first perforating, then chop- 
ping the bills in two, and then reducing 
the fragments to pulp by maceration in 
water. A careful record of the num- 
ber and denomination of each bill is 
made, after which the money is made 
up into bales, which are sent to the 
perforating and mutilating machines. 


BRITISH SHIP JOINS IN ICE- 
BERG-PATROL WORK 


The “Scotia,” formerly an antarctic 
exploration vessel, has been patrolling 
the North Atlantic seas as an _ ice- 
observation ship, under charter of the 
British government. Reports of the 
movements of ice are communicated by 
wireless to stations on the Labrador 
and Newfoundland coasts as warnings 
to the shipping world. Three scientific 
men form a portion of the crew and 
oceanographical observations are also 
being made. The cost of the expedi- 
tion is being shared by the government 
and the principal steamship lines. 

The U. S. scout cruiser “Birming- 
ham” has been spending its second 
season of patrolling in the dangerous 
iceberg region for the protection of all 
ships. 
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SET HOTEL ON FIRE FOR MOTION-PICTURE SHOW 


The “thriller” of the recent Police 
and Firemen’s Benefit held in Los An- 
geles, was the burning of a four-story 
hotel, erected at a cost 


the “leading lady” and other “unfortu- 
nates” caught in the building, the fire 


and smoke were nothing more than red 


of $5,000 by a motion- 
picture company. The 
conflagration served 
two purposes. It pro- 
vided the motion-pic- 
ture concern with a 
thrilling “fire-rescue” 
film, and drew nearly 
25,000 people to the 
benefit, clearing about 
$20,000 for the creation 
of a pension fund for 
the police and firemen 
of Los Angeles. 


To add to the real- 
ism of the scene, a roof 
garden was built, and guests were 
drinking and dancing when the cry of 
“fire” rang out. During the rescue of 


TRAIN BREAKS THROUGH 
TRESTLE 


A locomotive pulling a passenger 
train of four coaches and two baggage 
cars broke through a trestle, crossing 


Railroad Trestle Gave 
Way, Dropping 
Locomotive into 
Shallow Creek 


This Hotel was Erected and Burned for the Making of Motion Pictures 


fire and powder, then the oil-soaked 
timber was ignited, and a real fire was 
provided. 


a creek near Galena, Mo. The engine 
sank into. the soft bottom of the creek, 
but the baggage cars and coaches re- 
mained on the track. Even the engi- 
neer and fireman escaped with nothing 
more serious than a jolting. 


CA _ society recently organized in 
France has for its purpose the develop- 
ment of better landing and controlling 
apparatus for aeroplanes. 
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PORTLAND HAS BUNGALOW 
FIRE STATION 


The average fire station is not a thing 
of architectural beauty, so when it be- 


A Bungalow Fire Station Just Erected in 
Portland, Ore. 


came necessary to erect a station in a 
residential section of Portland, Ore., 
the chief of the fire department de- 
signed it on the lines of a bungalow. 
The interior is all furnished in mission 
oak, and the firemen who occupy it 


Giraffe’s Neck 
Has Vertical 
Range of 
18 Ft. or More 


made the furniture. The firemen’s 
general room, which is at the front, has 
a large fireplace at one end and book- 
shelves at the side. The apparatus 
room is large enough to accommodate 
one motor engine of the chemical type, 
and has a special radiator designed to 
keep the engine warm. 


HARD WOODS TREATED BY 
BURYING IN LIME 


A special treatment of native woods 
for use in the better grades of furniture 
has been tried with success in Ger- 
many. Freshly cut birch, oak, elm, 
pine or spruce is buried in earth mixed 
with lime and other materials, and left 
for from three to five months. A re- 
markably fine color is imparted to the 
wood so that it can be used without 
painting or staining, and after this 
treatment it has practically no tend- 
ency to shrink or swell. 


GIRAFFES EATING AND 
DRINKING 


The extreme vertical range of the 
giraffe’s neck is shown in the accompa- 
nying illustration, taken at the New 
York Zoo. The giraffe at the right is 
in the attitude that this animal as- 
sumes when taking a drink of water, 
while the one at the left is stretching 
to the limit to reach food held in the 
hand of the guard. 
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Chinese Blacksmiths £ id 


ing so Dangerous that the Animal is Usually 


trung AY with Ropes to Prevent Kicking 


HORSESHOEING IN CHINA IS 
“TICKLISH” JOB 


The Chinese blacksmith thinks a 
great deal of his anatomy, when shoe- 


ing horses, which are not numerous in 


China. He is so skittish in doing a 
job of shoeing, and so dubious about 
handling the hoofs of the animal, that, 
when shoeing is required, the horse is 
strung up with ropes in such a manner 
as to prevent kicking. No exceptions 
are made, even though the horse be a 
scrawny street plug of advanced age. 


FILLING A TOWNSITE FOR A 
PANAMA CENTER 


The spoil from a pipe-line suction 
dredge at work in the approach to the 
projected piers in Balboa Harbor, 
Canal Zone, is being pumped into a 
former swamp area, comprising about 
66 acres, for a site for the permanent 
town of Balboa. The hydraulic filling 
has made a more nearly even surface, 
with an elevation of at least 20 ft. above 
sea level. Dry filling has been carried 
toward the base of Ancon Hill to 
eliminate a lake formed by the cutting 
off of an estuary from the bay. 


TWO AND FOUR-WHEEL 
CARRIAGE IN ONE 


The carriage used by the Duke of 
Wellington in and around Brussels at 
the time of the battle of Waterloo, and 
now kept as a relic in the National 
Museum, London, is a quaint affair, 
which he designed himself. When 
used as shown in the illustration, it 
somewhat resembled a cabriolet with 
an extra seat at the rear. When only 


Convertible Cogetage Designed and Used by the 
Duke of Wellington 


a two-wheeled vehicle was required, 
the front portion was disconnected and 
the shafts attached to the rear body 
and wheels. 
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SEWING MACHINE USED IN 
AFRICAN VILLAGE 


A sewing machine in queer sur- 
roundings is shown in one of the illus- 
trations, while 
the other is of 
the first commer- 
cially successful 
sewing machine, 
patented in 1829 
in France’ by 
Thimonnier, and 
now kept in the 
museum at 
Lyons. Thomas 
Saint, an Eng- 
lishman, obtain- 
ed a patent on 
such a machine 
in 790, but 


F. oto by Paul Thompson 

Above — The First Commercially Successful Sewing 
Machine. Below — African Women Using a Modern 
Sewing Machine in the Street of a Primitive Village 


neither this machine nor those invented 
by Stone and Henderson, two other 
Englishmen, in 1804, and by Maders- 
berger, of Vienna, in 1814, were found 
practical. Quite a number of Thimon- 
nier’s machines, which sewed an ordi- 
nafy chain stitch by means of a hooked 
needle and a continuous thread, came 
into use. 


(The British Admiralty is contemplat- 
ing an auxiliary motorboat reserve for 
service in case of war. 
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AN UNUSUAL HOUSB MOVING 
IN SAN FRANCISCO 


One of the biggest jobs of house 
moving ever attempted is now being 
carried out in San Francisco. To make 
room for the new buildings of the civic 
center in that city the three-story com- 
mercial high-school building, recently 
erected at a cost of $300,000, is being 
moved from Grove and Larkin Streets 
to the corner of Hayes Street and Van 
Ness Avenue, a distance of over two 
blocks. The building is a brick struc- 
ture weighing 8,000 tons, and covers an 
area of 120 by 140 ft. The equipment 
required for the work, a large part of 
which will be made valueless for other 
purposes, represents a big investment. 
Two thousand steel rollers, 1,000,000 
ft. of lumber, 150 tons of steel, and five 
miles of steel cable will be required, as 
well as thousands of carefully cut oak 
wedges and red-cedar shingles. Power 
is supplied by three engines working as 
a “team.” They must be started and 
stopped at exactly the same instant, 
and must exert the same pull on the 
cables at all times. The work will cost 
the city $151,000, practically half the 
value of the building. 


SAUERKRAUT PLANT USES 
ELECTRIC POWER 


Sauerkraut as a national food is 
being investigated very seriously by 
the French authorities. The Society 
for the Encouragement of National 
Industries recently awarded a gold 
medal to a farmer who installed a 
sauerkraut factory having 48 boilers 
and a daily capacity of 170 bu. of cab- 
bage, all the machinery being driven 
by electric power. This farmer planted 
65 acres to cabbage and obtained a 
yield of 10,000 heads per acre. The 
principal concern of the French agri- 
cultural department is to find some 
method of making sauerkraut cheaply 
so that it may be more generally used 
as an article of diet. One particular 
variety of cabbage, grown in Elsass, 
is said to be best adapted to sauerkraut 
manufacture. 


> 


This 16-story building in Cincinnati was photographed from the 24th floor of a neighboring 
34-story building. It is the Ingalls Building, one of the first concrete skyscrapers erected. Its roof 
was originally of concrete blocks with which waterproofing compounds had been mixed. 
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TREASURE SHIP FLOATING 
BOTTOM UP 


The unusual spectacle of a river 
steamer floating, bottom up, instead of 
sinking after having collided with an- 
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MOUTH OF TUNNEL CLEARED 
BY UNIQUE METHOD 

A unique and successful method was 

employed in opening a water tunnel 

from Lake Kvittingen to the Samnan- 

ger power station in 


Norway. The head of 
the tunnel is at the bot- 
tom of the lake, 85 ft. 
below the surface of the 
water. As it was im- 
possible to reach the 
work from the lake 
end, the tunnel was be- 
gun at the lower end 
and driven upward un- 
til only a rock curtain 
6% ft. thick remained 
between tunnel 
and the lake. This was 
removed by a 500-lb. 


An Inverted Treasure Ship 


other boat during a dense fog, was re- 
cently witnessed on San Francisco 
Bay. The inverted craft was an object 
of special attention because it was sup- 
posed to still have bullion to the 
amount of $30,000 on board when the 
accompanying view was taken. 


blast of dynamite. 
Since it would be im- 
possible to remove the 
broken rock after the discharge, two 
ditches had been excavated across the 
upper end of the tunnel, into which, 
it was expected, the debris would be 
washed by the first rush of water, leav- 
ing a clear passage. The tunnel ran 
full immediately after the explosion. 


LIMITS LENGTH OF TRUNKS TO 
FORTY-FIVE INCHES 


The Interstate Commerce Commis- 
sion has approved the rule adopted by 
the principal railroads, limiting the 
length of trunks carried free as bag- 
gage to 45 in. Larger trunks must 
pay, for each additional inch, the rate 
for 5 Ib. of excess baggage. Trunks 
more than 72 in. long need not be ac- 
cepted as baggage at any rate, nor 
those having more than two bulging 
sides or with two bulging sides not 
opposite. The rule was adopted be- 
cause of the difficulty of handling the 
popular “wardrobe” trunks, so con- 
structed that they cannot be stacked 
up in baggage cars. The rule is to 
take effect only after due notice to 
the traveling public has been given. 


THE NAVY’S FLAG-MAKING 
ESTABLISHMENT 


All the flags for the American war- 
ships are the product of the flag-mak- 
ing establishment of the New York 
Navy Yard. The illustration shows 
one of the white-elephant flags of Siam 
in the making, with a Chinese flag in 
the background. Every U. S. warship 
is equipped with the flags of all nations, 
to fly on ceremonial occasions when in 
the waters of the country they repre- 
sent and in “dressing ship.” 

The bunting comes from Massachu- 
setts. Each piece must weigh 5 lb. to 


every 40 yd., and must stand a weight 
test of 35 Ib. to the square inch. For 
testing strength of color, the fabric is 
steeped in salt water for six hours and 
then exposed to the sun for another six 
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Making Foreign Flags at the New York Navy Yard: The Chinese Dragon Flag 
‘ is Seen Above and the Siamese Flag Below 


hours. There is a fixed rule that all 
worn-out flags must be burned. This 
is to prevent the using for menial pur- 
poses of material that has once been 
used as “the colors.” Out of 160 
varieties of flags made for the navy, 43 
are the colors of foreign nations, 


ENGINE USES WASTE HEAT 
TO INCREASE OWN POWER 


A new German gas engine, con- 
structed to utilize its waste heat for 
raising steam for the operation of 
blowers, which are used to increase 
the pressure of the explosive air-gas 
mixture in the cylinders, is said to 
have great mechanical efficiency. The 
method employed is analogous to the 
condensing systems of steam engines. 
Its operation includes the scavenging 
of the engine by means of the air blast 
which blows all waste gases out of the 
cylinders. The power requirement of 
the auxiliary mechanism can be sup- 
plied without resorting to outside 
sources. 


THE GREAT BELL ON 
MONTMARTRE 


The new Sacré-Coeur Cathedral, re- 
cently built on the height of Mont- 
martre, which is the most famous 
of the chalk hills of Paris, has one 


The 20-Ton Bell of the Cathedral on 
Montmartre, Paris 
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of the largest church bells in that 
city. This bell, which is a hand- 
some example of modern bell work, 
is covered with artistic scrolls and let- 
tering. The weight of the bell itself 
is 20 tons, and with the heavy clapper 
and accessories, the entire weight sus- 
pended in the tower is nearly 30 tons. 


WATER TOWERS OF UNUSUAL 
DESIGN 


More attention is paid to the design 
of water towers in foreign countries 
than in America. Of the towers shown 
here, the one 
having the lar- 
gest diameter is 
built almost en- 


Zit 


Water Towers of Unusual 
Construction Seen in 
{Foreign Countries 


tirely of  rein- 
forced concrete 


and covers a 
large area of ground. The tank has a 
capacity of more than 500,000 gal., is 
supported by pillars of solid granite 
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blocks and supplies water for a.large . 
manufacturing plant in Germany. : 

The lower steel tower on the right 
is reinforced by braces of similar 
material, is more than a hundred feet 
high and supports a tank that holds 
about 264,000 gal. The tank is di- 
vided into two sections, so that one ° 
may be cleaned without interfering 
with the service. 

The upper tower on the right sup- 
plies water for an Italian town, the 
higher tank being used for supplying 
the higher portions of the town, while 
the other tank serves the low-lying dis- 
tricts. ‘These tanks are also divided 
into two compartments for the purpose 
of cleaning them, and, in order to pro- 
tect the water against the effect of the 
sun’s heat, their walls are double, a 
strong draft of air being forced be- 
tween the walls so that the inner one 
is cooled by the evaporation of water. 
The fourth tower is constructed with 
six tanks connected to a number of 
near-by containers and is used for the 
purpose of absorbing the by-product of 
coke furnaces. 


SMALLER MONEY NOT TO BE 
ISSUED AT PRESENT 


The small-sized paper money of new 
design, described in the May issue of 
Popular Mechanics Magazine, will not 
be issued as originally planned, if at 
all. The new Secretary of the Treas- 
ury has suspended the order given by 
his predecessor and work on the en- 
graving of the plates has been stopped. 
It is probable that some change in the 
size and design of American paper 
money, to make it conform more closely 
to the best artistic standards and more 
convenient to handle, will be made, but 
not until the whole subject of currency 
reform has been settled by Congress. 


CA custom that is rapidly increasing 
in popularity is the artificial flavoring 
of watermelons by injecting a fruit 
extract into the stem of the melon 
while it is still green. An ordinary 
hypodermic syringe is used for the 
purpose. 
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GATHERING GOLD FROM THE OCEAN’S FLOOR 


By FRANK PARKER STOCKBRIDGE 


UNDREDS of millions of dollars 

worth of gold, silver, copper and 
precious stones are lying on the bot- 
tom of the sea, ready to the hand of the 
first person who will devise means of 
recovering them. Inventors in every 
part of the world are building sub- 
marine boats, diving armor, dredging 
apparatus, and other devices, solely for 
the purpose of finding and bringing to 
the surface these sunken treasures. 

The two main problems to be solved 
are those of protection against water 
pressure and of providing light in 
which to work. The latter problem is 
more easily solved than the former. 
Modern developments in electric light- 
ing make it practically certain that 
powerful searchlights can be devised 
which will give sufficient illumination 
for salvage operations at depths as 
great as 400 ft. Divers who have been 
down 150 ft. agree that even when the 
sun is shining brightly, the ocean 
depths are in semidarkness, which in- 
creases as one descends. 

The other and more serious problem 
is that of pressure. The ordinary 
diver’s equipment depends upon a con- 
stant supply of air pumped in from 
above, and a rubber suit with a metal 
helmet, all air-tight, or nearly so, to 
keep the water from rushing in the 
minute the pressure of air pumped 
through the hose becomes less than the 
water pressure from outside. Theo- 
retically, of course, the air pressure 
could be maintained at a point that 
would equalize the water pressure, but 
what would become of the diver? Men 
working in compressed-air caissons un- 
der a pressure of 45 Ib. to the square 
inch are risking their lives—and 45 lb. 
means a depth of only 104 ft. of water. 
At 200 ft. the water pressure is a little 
over 861% lb. to the square inch; at 250 
ft. it is over 108 lb.; at 300 ft. it is 130 
Ib.—and many of the sunken treasure 
ships lie at even greater depths. 

Very few divers have descended as 
deep as 100 ft. One adventurous young 
man went down 196 ft, in Puget Sound, 


but on a second attempt his helmet 
was crushed by the 85-lb. water pres- 
sure and he was hauled up dead. Two 
English naval officers are said to have 
descended 210 ft., but could remain at 
that depth only a few seconds. 

The problem of getting down to the 
deep-lying treasure ships, therefore, is 
essentially one of constructing a mech- 
anism sufficiently rigid to withstand 
the terrific water pressure. It must 
carry its own supply of oxygen, since 
any sort of flexible air tube would be 
crushed flat long before a depth of 400 
ft. is reached, and it must be so con- 
structed that the diver inside it can 
accomplish something after he reaches 
the wreck, even if he can do nothing 
more than attach a grappling hook to 
a copper ingot. 

The portable oxygen supply, orig- 
inally worked out for mine-rescue ap- 
paratus, has been recently adapted to 
diving armor by the German inventor 
of the pulmotor. The construction of 
a hollow apparatus with walls braced 
against tremendous pressure from 
without, is even less difficult from an 
engineering point of view. Modern 
glass makers can furnish “bull’s-eyes” 
sufficiently strong to resist a pressure 
of several tons to the square inch, en- 
abling the diver to see what he is 
doing. The illustrations herewith 
show a number of recent attempts to 
combine the essential elements of a 
real deep-sea diving apparatus in a 
practical manner. 

Most interesting of these is the suit 
of armor, constructed of one of the new 
aluminum alloys, braced internally and 
provided with articulating joints at the 
shoulder, elbow, hip, knee and ankle, 
these joints being water-tight at very 
high pressure. Instead of gloves, the 
ends of the arms are provided with 
hooks running through stuffing boxes 
so that they can be manipulated by the 
hands of the ‘diver inside the metal 
sleeves. This apparatus carries its 
own supply of oxygen and is intended 
to be used in connection with a new 


829 


| 
| 


830 POPULAR 


MECHANICS 


OxYGEN FLAsKs ABsorPTION TUBE 


Mechanism of Oxygen Diving Equipment 


type of inclosed electric lights, which 
may either be lowered independently 
or attached tothe armor. Tests of this 
apparatus so far have been successful. 
An apparatus constructed on the same 
principle by another inventor, has been 
operated successfully in 280 ft. of 
water, 

An ingenious device intended to 
carry two men to a depth of 400 ft. or 


Dredging Ship “Lyons” Recovering Treasure from 
the Wreck of Lutine”’ 


more consists of a hollow steel sphere, 
8 ft. in diameter. The spherical form 
gives it the greatest possible resistance 
to water pressure. It is equipped with 
an electric motor which operates a 
screw propeller and a drill. Attached 
to the device, outside of the sphere, are 
eight powerful electromagnets supplied 
with current through a cable from the 
surface. It is the inventor’s idea that 
this apparatus can be lowered along- 
side the hull of a steel or iron ship and, 
while still suspended from above, be 
manipulated into any position desired 
by means of its own propeller and rud- 
der. When the ends of the magnets are 
in contact with the metal side of the 
ship, the current is to be switched into 
the magnet coils, thus holding the 
whole mechanism firmly against the 
side of the wreck. The drill, operated 
from within the sphere, is then to be 
brought into play, to make a hole in 
the steel plating of the ship, to which 
pontoons, consisting of air-tight steel 
cylinders, are to be firmly attached. 
With a sufficient number of these pon- 
toons attached to a wreck, and the 
water and air exhausted from their 
cylinders, it is expected that a ship of 
almost any size can be floated and 
towed to shallow water or a drydock. 

Another type of treasure-seeking de- 
vice, recently patented, consists of a 
steel cylinder, or tube, running ver- 
tically through the hull of a steamer so 
that it can be slid or telescoped down 
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to the bottom of the ocean. The in- 
ventor of this device believes that work 
at considerable depths can be done 
with it, the operators descending from 
the ship through the tube to the point 
where the material to be salvaged lies. 

One of the most promising devices 
for recovering sunken treasure is a new 
type of submarine boat recently con- 
structed at Los Angeles. This boat, 
which has been successfully tested, is 
75 ft. long, 714 ft. beam, and weighs 43 
tons. Instead of storage batteries it is 
operated by a gas engine which is said 
to work as well submerged as on the 
surface. A blower for forcing the ex- 
haust gases through a valve in the 
hull is the main element that makes 
the submarine use of gas engines pos- 
sible. The propellers are placed at 
each side a few feet aft of the bow, 
not only eliminating the tendency to 
dive, but giving greater speed when 
submerged than on the surface. 

It is the plan of the builder of this 
submarine to construct one on the same 
plan, strong enough to withstand the 


Novel Diving Armor to Resist Great Pressures, 
and Deep-Sea Searchlight for Recovering 
Sunken Treasure 
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pressure at a depth of 1,000 ft., with 2 
lifting capacity of 75 tons, and equipnud 
with grappling hooks and clam-stell 
dredging jaws which may be opevated 
from within, as well as with porverful 
searchlights for throwing beims of 
light to the bottom of the sea. With 
this boat, the inventors hope sot only 
to recover much of the sunkew treasure 
which has already been located, but to 
discover the exact wheeabouts of 
other sunken treasure ships, the present 
position of which is wot definitely 
known. 


The encouragement for inventors 
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working along these lines is found in 
the knowledge already at hand of 
wrecks bearing treasure, some of which 
have been sunk for hundreds of years. 
In’1502, a Spanish fleet carrying quan- 
tities of gold from Santo Domingo sank 
off the island of Santa Lucia at an un- 
known depth, in a hurricane that drove 
the ships of Christopher Columbus into 
a near-by harbor for safety. From then 
on, for two centuries, the record of the 
Spanish conquest of America is filled 
with reports of sunken treasure ships 
bearing the riches of Peru and Mexico 
back to Spain. 

A chest of gold containing over 
$3,500,000 was accidentally dropped 
overboard in a little harbor on the west 
coast of Nicaragua, in March, 1578. 
It is still there. When the Spanish 
Armada was wrecked off the British 
coast, in 1588, treasures of gold and 
silver estimated at from $75,000,000 to 
$100,000,000 went to the bottom with 
the ships. The wrecks of many of 
these Spanish galleons have been 
located, and some of the treasure has 
been recovered. At several points on 
the Welsh and Scottish coasts, every 
heavy storm washes ashore Spanish 
gold coins and jewels. One of these 


‘galleons lies off Tobermory, and divers 


who have gone down close to it report 
that they can see broken treasure 
chests with the gold pouring out. 
Treacherous cross currents, however, 
have killed every diver who has at- 
tempted actually to reach the wreck, 
by twisting his air hose—an accident 
which the new types of diving appara- 
tus would be free from. 

In the harbor of Vigo, Spain, lie the 
wrecks of 40 ships, some of which had 
just arrived from Mexico and South 
America laden with gold and silver 
bars, early in 1702, when they were 
caught in the harbor by a fleet of 
British warships, and sunk in 400 ft. 
of water. From the few that were cap- 
tured, the British commander took 
$5,000,000 .in gold and it is estimated 
that there is still at least $40,000,000 at 
the bottom of the bay. An Italian 
nobleman has made several attempts 
with a diving apparatus consisting of 


an observation chamber at the lower 
end of a circular steel tower to recover 
some of these treasures. 

In 1799, the British warship “Ia 
Lutine” sailed from Yarmouth for Cux- 
haven, carrying treasure insured for 
nearly $6,000,000, to be taken to Ger- 
many for a group of English bankers. 
Only two of her crew were saved when 
she sank at the mouth of the Zuyder 
Zee. The King of Holland, in 1800, 
organized an expedition which re- 
covered $278,000 from the wreck. In 
1821 he renounced his claim in favor 
of the King of England, who imme- 
diately turned his title to the sunken . 


treasure over to the underwriters com- 


mittee of Lloyd’s. Since then efforts 
have been made from time to time to 
recover this treasure. 

The main difficulty is not the depth 
of water, but the sand which covers 
the wreck. The sand has at times been 
partially cleared away, only to be 
washed up again by storms. In 1858, . 
divers recovered $140,000 worth of gold 
from “La Lutine.” Up to 1889, about 
$500,000 of this treasure had been 
brought up, in bars of gold and silver 
bearing the stamps of nineteen different 
London bankers. Several divers have 
reported that a space 12 ft. square close 
to the wreck is paved with silver bars 
wedged so tightly together that they 
cannot be moved with crowbars. Two 
years ago a number of English business 
men organized the National Salvage 
Association and equipped a ship, the 
“Lyons,” with powerful suction 
dredges to recover “La Lutine’s” treas- 
ure. As shown in one of the illustra- 
tions, the mud and sand dredged up is 
passed through screens which would 
catch even a small coin, and a corps of 
divers is kept at work whenever the 
weather permits. 

There are hundreds of other sunken 
treasure ships the location of which is 
definitely known, and thousands of 
others which might be found with suit- 
able submarine exploring apparatus. 
The ancient Roman records tell of two 
barges laden with golden vessels and 
jewels which sank off the island of 
Ischia, in the harbor of Naples, more 


The Sliding Tube for oe Room of New Submarine; 
Work on the Ocean Showing Pump for Expelling 
loor Waste Gases 


At the Right: Spherical Diving Bell with Magnets 
for Holding to Steel Ships 


than two hundred years before the 
Christian era, and beyond a doubt a 
complete exploration of the floor of the 
Mediterranean would bring to light un- 
told millions in ancient treasures. And 
even in these days, treasure ships still 
sink. The steamer “Golden Gate” lies 
at the bottom of the Pacific off Man- 
zanillo, Mexico, with $7,600,000 in gold 
on board, all in one big express safe, 
waiting for the diver’s grappling hooks. 
The Canadian Pacific steamship 
“Islander” lies in 180 ft. of water off 
Juneau, Alaska, with a large cargo of 
bullion. The old wooden lake freighter 
“Pewabic” has been lying sixty years 
in a little over 200 ft. of water in Lake 
Huron, with $500,000 in copper ingots 
in her hold; the “San Pedro,” in Cum- 


Wrecks may be Raised by Air Cylinders 
or Pontoons 
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ana Bay, Venezuela, is reported to 
have had $2,000,000 in gold and silver 
on board, while the steamer “Lexing- 
ton” carried $300,000 in coin-.to the 
bottom of Long Islarid Sound. And 
these are only a few of the known 
wrecks worth going after. 


Probably no diver will ever reach . 


the wreck of the “Titanic,” which lies 
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two miles deep in mid-Atlantic, where 
the water pressure reaches the tremen- 
dous force of 4,574 Ib. to the square 
inch, but it is easily possible that some 
of the inventors now working on the 
main problems involved will reap in- 
calculable riches from wrecks yet to be 
discovered at depths of a thousand feet 
or more. 


MACHINE THAT BALES SCRAP 
IRON 


A unique machine for pressing scrap 
metal of all kinds into easily transport- 


- NEW FUEL FOR MOTOR 
VEHICLES 
A new fuel for motor vehicles, which 
is claimed to be equal if not superior to 
gasoline efficiency 


and can be manufac- 
tured at low cost, has 
been invented. This 
substitute for gasoline, 
which has been given 
the name of “parol,” is 
made from kerosene by 
a chemical process 
without the use of heat. 
It is said that the fuel 
is practically odorless, 
sootless and smokeless, 
does not heat the en- 
gine as quickly as when 
gasoline is used, and 
also evaporates less 
rapidly gaso- 
line. Other advantages 
claimed are that the 


able bales is being used in Germany. 
When the press proper is filled with 
iron the cover is mechanically closed 
and sufficient pressure is exerted 
against the side to reduce the loosely 
piled volume of metal to a compact 
mass. The compression is accom- 
plished in about one minute, the power 
being supplied by motors installed in 
the cabin and operated by one man. 
The size of the bales, which range in 
weight from 2,000 to 2,600 Ib., is about 
2 by 2% by 5 feet. 


@Sand for concrete is being shipped 
from Seattle to Honolulu. 


“Courtesy Die Export Woche, Germany 
A Powerful Machine for Compressing Scrap Iron into Bales 


new fuel can be used 
with any ordinary type 
of carburetor; that no 
adjustment or alteration is necessary to 
the engine, or any of the mechanism, of 
either car or motorcycle, and that its 
use will not cause the machinery to 
wear out rapidly. 


SUPPLYING THE ISTHMUS 
WITH WATER 


Plans for a permanent water supply 
for the Pacific end of the Panama 
Canal have been made and approved. 
It is estimated that in order to pro- 
vide for all needs a daily supply of 12, 
000,000 gal. is required, with provision 
for further extension when required. 
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The plans contemplate the use of the 
Rio Grande reservoir and raising the 
dam 27 ft. above its present crest. An 
auxiliary supply will be secured from 
the Camacho reservoir and possibly 
from Gatun Lake. The most modern 
purification plant will be installed. It 
is found that the stream waters of the 
Isthmus yield readily to aeration and 
aluminum-sulphate treatment followed 
by sedimentation and sand filtration, 
and for this reason it is not expected 
that the problem of purification will 
prove a difficult one. 


FRENCH BUILDER ERECTS 
HOUSE AROUND TREE 


Because Victor Hugo had planted 
it, a Paris apartment-house builder 
caused a seven-story building to be 
built around a tree, which is nothing 
but a dead trunk a few feet from the 
sidewalk, instead of bringing the entire 
front of the structure to the street line 


a 


How Parisian Landlord Saved Victor Hugo’s Tree 


as in the case of neighboring byildings. 
It is estimated that the owner’s respect 
for the celebrated author has cost him 
several thousand dollars, 


TWO-WHEELED TRACTOR AIDS IN MANY WAYS 


A gasoline-engine tractor which can 
be put to many uses on the farm has 
been placed on the market in this coun- 
try. The machine is a two-wheeled 


Tractor, with Cultivating Tool 
Attached, Operating Corn Mill 


contrivance which may be used with 
cultivator tools of standard design in 
the fields, or connected, by means of 
a belt, to pumps, wood saws, cream 


separators, grindstones or other imple- 
ments. The engine is a single-cylinder 
air-cooled power plant and the drive is 
obtained through a steel worm to a 


bronze gear. The gauge between the 
wheels is adjustable from 26 to 42 in. 
The speed is regulated by an adjust- 
able governor, inclosed in an oil bath. 
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ELECTRIC LOADER FOR COAL 
WAGONS 
This portable wagon loader, designed 


especially for the handling of coal, is 
pushed into operative position by 


A Portable Wagon Loader Which Screens and Bags 


hand, but its conveyor and _ other 
mechanisms are driven by an electric 
motor. The machine screens, bags and 
loads, the material being carried to the 
top, from which it falls onto the 
screens, by means of the conveyor 
buckets. 


NIGHT-TIME SIGNALS BY 
WIRELESS 


The Naval Observatory time service, 
which provides the country east oi the 
Rocky Mountains with standard time, 
is to be extended to include every day 
of the year, and in addition a second 
signal will be made every night at 10 
o'clock, seventy-fifth meridian time. 
The night signal will be automatically 
repeated by the Naval Radio Station 
at Arlington, reaching remote parts of 


the Atlantic Ocean, the Gulf of Mex- 
ico, and the Caribbean Sea, as well as 
far inland. This service is expected 
to be of the greatest assistance to ships 
at sea. 


LOADING AUTOMOBILES 
INTO FREIGHT CARS 


A predicted famine in freight cars 
for the months of April and May re- 
sulted in several of the big automobile 
concerns making a considerable outlay 
to improve facilities for quick loading. 
One of the concerns, for instance, ex- 
pended $60,000 for a new loading shelf, 
two blocks long, level with the tracks 
and supported on concrete piers. The 
steady stream of finished cars coming 
out of the factory are lifted to the 
loading shelf by means of two large 
hydraulic elevators, which lift two cars 
at a time. Automobiles are loaded into 
cars on both sides of the platform. 
By double-decking the interior of the 
freight cars, six automobiles were 
shipped in each. 


DEVICE TESTS STICKINESS 
OF ROAD OIL 


A device for testing the stickiness of 
road oil, invented by the geologist of 
the California Highway Commission, 
revolution- 
ized the method 
of purchasing 
the oil used by 
that body in the 
construction of 
highways. The 
o1d_ specifica- 
tions for road oil 
called only for a | 
certain per cent 
of asphalt. Later 
a certain per cent 
of cohesiveness 
was added as a 
requisite. Since 
this device was 
invented the 
commission has been using adhesive- 
ness or stickiness as the basis for its 
purchases. 


a 
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The device is a simple one, and its 
purpose is to demonstrate the ability 
of the oil to bind foreign substances. 
It consists of a hollow brass cylinder, 
20 in. in diameter and 6 in. long, 


through which a stream of water, 
at the desired temperature, is run. 


Around the cylinder is fitted a brass 
ring, 3 in, wide and of a diameter suffi- 
cient to leave a space of 5/1000 in. 
between it and the cylinder. A weight 
is hung from this ring by means of a 
cord, the weight, in this instance, being 
a bucket weighing a little more than 
614 lb. In making the test, the cylinder 
is heated by running water at a tem- 
perature of 77 deg. F. through it. Then 
the cylinder is coated with oil, and the 
string suspending the weight is 
wrapped around the cylinder three 
times. The number of seconds it takes 
to pull the ring around the cylinder 
three times determines the relative 
stickiness of the oil. 

The inventor of the device says he 
has noted a vast difference in the sticki- 
ness of oil having about the same 
asphaltic content and the same amount 
of cohesiveness, the range being from 
6 to 1,000 seconds in the unwinding of 
the cord. 


DEPOSIT OF FULLER’S EARTH 
IN PANAMA 


An extensive deposit of fuller’s earth 
has been discovered near Gatun, Canal 
Zone, on land owned by the United 
States. The peculiar value of the de- 
posit lies in its location on the edge of 
Gatun Lake convenient for shipment. 
Fuller’s earth is now imported into the 
United States from England, where 
the largest deposits have heretofore 
been found. It is used in the manu- 
facture of woolen goods and in remov- 
ing grease from fabrics of wool. 


@The sovereign princes of India are 
fast abandoning their gorgeous equi- 
pages of state and resorting to motor 
cars made in the United States, be- 
cause of the increased convenience and 
saving in time. 
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NORTHWESTERN INDIANS USE 
HOLLOW-POST TOMBS 
The method of burial of the Indian 


of British Columbia is one of the most 
interesting usages of the North Ameri- 


The Tomb of a Magical Medicine Man 


can tribes. The bodies of the great 
Shamans, or magical medicine men, are 
given an “aerial” burial. The upper 
part of a hollow post is carved to rep- 
resent the figure of a man, and the body 
is placed upright in this hollow, en- 
trance being through an opening in the 
back, which is then boarded up. The 
earth-covered “roof” of the steange 
sepulchre is merely ornamental. 


@Guillaux, a French airman, flew 190 
km. (118 mi.) in 1 hr., Mar. 6, 1913. 
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SOME LESSONS FROM THE OMAHA TORNADO 


ONE hundred and forty persons 
were killed, more than two thou- 
sand homes destroyed, and property 
damage estimated at nearly $7,000,000 
was done in the city of Omaha alone 
by the tornado of Easter Sunday, 
March 23, 1913. Six separate torna- 
does that swept across Nebraska, lowa, 
Illinois, Missouri and Indiana on that 
date killed more than 200 persons and 
rendered thousands homeless, but the 
principal damage was in and adjacent 
to Omaha. 

While some of the houses that were 
wrecked were the homes of wealthy 
people, most of them belonged to poor 
families who were rendered practically 
destitute by the disaster. In view of 
this condition, the business men of 
Omaha quickly raised a subscription 
fund of several hundreds of thousands 
of dollars to be loaned‘ to the needy 
for the rebuilding of their homes at 
low interest rates and without regard 
to security, and, in addition, the county 
was authorized to issue bonds for 
$1,000,000 for the purpose of giving 
the sufferers, as far as possible, the 
value of their possessions lost by the 
storm. 

Investigations by a building expert 
as to why some buildings withstood 
the force of the whirling wind cloud, 
revolving at a speed almost impossible 
to compute, while most of those in 
its path were completely destroyed, 
justify the conclusion that the con- 
struction of tornado-proof dwellings is 
not difficult, hut is merely a matter of 
somewhat better workmanship than is 
ordinarily put into cheap buildings. 

The recommendations as to the con- 
struction of ordinary frame houses re- 
sulting from this investigation are as 
follows: 

“Studdings, partitions and rafters 
should be of 2 by 6-in. lumber instead 
of 2 by 4-in., as is commonly used. 

“Floor joists never should be more 
than 16 in. apart and preferably only 
1 foot. 


“Eight hundred pounds of nails 


should be used instead of the 400 Ib. 
usually deemed sufficient. 

“Side sheathings should be 8-in. lum- 
ber fastened on 2 by 6-in. studding 
with two nails in each stud. 

“Floor joists should be 2 by 12 in., 
and the top floor in attic houses not 
smaller than 2 by 8 inches. 

“Extra 2 by 6-in. rafters should be 
inserted, joining the main rafters in 
the middle and rupning at right angles 
to the top-floor joists. 

“Framework should be anchored to 
foundations with huge bolts, laid 2 
ft. deep in foundation and bolted on 
the upper side of heavy timbers placed 
across the floor joists. These bolts 
should be placed every 4 ft. around 
the house. 

“Window sashes_ should 
smaller than 114 inches. 

“Wide, overhanging roofs should be 
avoided. The roof never should over- 
hang more than 6 inches.” 

Near Twenty-fourth and Lake 
Streets the only dwelling standing 
within six blocks was one built after 
the construction outlined above. Other 
houses, in which 2 by 4-in. studding 
was used, were torn and twisted into 
absolute demolition. 

The extra cost of a tornado-proof 
dwelling should not be more than $350 
or $400, according to the report. Most 
of this is represented by added labor 
cost. 

The Trinity Methodist Church was 
almost totally destroyed. Its walls 
were of brick bound by lime mortar. 
A portion of the roof which did not 
fall was of heavy hardwood, joined by 
mortise work and heavy spiking. The 
portion which fell was of 2 by 6-in. 
lumber secured by three nails in each 
end—six nails would have held the roof 
and the walls would not have collapsed. 

The 17-in. brick walls of the Ply- 
mouth Congregational Church crum- 
bled like paper, Lime mortar was used. 

The million-dollar Joslyn Castle. 
stood directly in the path of the storm. 
The solid brickwork under the stone 


not be 
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veneer clung together like rock—it was 
laid in cement. 

The Webster telephone exchange 
barely was damaged. Its walls were 
13 in. thick, but the bricks were laid in 
cement mortar and were tied at regular 
intervals with bricks laid crossways. 

The Sacred Heart Convent was de- 
stroyed. Its 17-in. brick walls were 
laid with lime mortar. 

Windows also are a large factor in 
the destruction of buildings by storm. 
A wide plate glass in a garage was 
blown in and then the roof was lifted 
off. An entire section of the wall was 
carried away clinging together like a 
solid slab of rock. It was laid in ce- 
ment. But the plant of the Omaha 
Light and Power Company, directly 
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in the storm, was not damaged. 


Its 
windows were of 8 by 10-in. wire glass 


—none was broken and the square 


brick building came 
twister unharmed, , 

“There are no freak tricks in a tor- 
nado,” the report says. “Its freakish- 
ness is due either to the good or bad 
construction of buildings. And all can 
be made to withstand any storm— 
brick and stone walls should be laid 
in cement mortar. Lime mortar crum- 
bles too easily. 

“The safest place to go in a tornado 
depends on the kind of building. In 
frame, stucco or veneered houses, run 
for the basement. In brick houses, 
stay out of the basement. That’s where 
the bricks fall.” 


through the 


COW FASTENS OWN HEAD 
INSIDE APPLE BARREL 
In order to secure a savory meal, a 


California cow thrust her head into a 
partly filled barrel of apples one night. 


A Barrel-Headed Cow 


The animal's long horns penetrated the 
side of the barrel, however, and her 
head became securely fastened. The 
cow was. found, next morning, fully 
half a mile away from the spot where 
the barrel had been standing. The use 
of a saw was necessary before the ani- 
mal could be freed. 


AUTOMOBILES UPHOLSTERED 
WITH SPUN GLASS 


An artificial silk, made from spun 
glass, is being manufactured in Eng- 
land for upholstering automobiles. 
The glass threads of this artificial silk 
are only one-thirtieth as thick as an 
ordinary human hair, and are scarcely 
visible to the naked eye. By the ac- 
tion of chemicals, this thread is said to 
be made stronger and firmer than any 
other artificial silk. The cost of pro- 
ducing material woven from it is 
claimed to be only one-fourth the cost 
of artificial silks made from cellulose. 
The glass cloth is incombustible, very 
resistant to moisture, acids, alcohol 
and oils, and is easily cleaned. 


GERMAN MOTOR-PROPELLED 
LIGHTSHIP 


This German lightship, recently 
placed on duty at the mouth of the 
River Elbe on the North Sea, is a con- 
siderable departure from customary 
lightship construction, in that she is 
built on lines resembling a yacht, and 
is provided with power in the form of 
internal-combustion engines, which 
give her a speed of between 10 and 11 
miles an hour. 

The ordinary type of lightship, par- 


wf 
hy 


POPULAR MECHANICS 


841 


A Yachtlike, Motor-Powered German Lightship 


ticularly in European waters, is a bluff- 
nosed, almost barrel-shaped vessel, 
having no propulsion means. When 
this type of lightship is once moored 
she has to stay moored, no matter what 
goes wrong, until a tender or some 
other power vessel appears on the 
scene. If she drags or breaks her cable 
she has no chance of regaining the 
mooring. The motor-propelled light- 
ship, on the other hand, can take care 
of herself if trouble occurs. She may 
also ease the strain in her cable during 
a gale by starting her engines and 
driving ahead a little. 


METEORITES MAKE AIR 
QUAKES 


The supygestion that the explosions 
of meteorites cause air quakes comes 
from no less an authority than W. F. 
Denning, the astronomer. The explo- 
sion of meteorites is sometimes audible. 
A large meteorite, falling near Hol- 
brook, Ariz., and recorded by Prof. W. 
M. Foote, broke up with a loud noise 
that lasted half a minute or more. 
More than 14,000 fragments were scat- 
tered over a stretch of three miles. 
Such an explosion in the air would 
send out air quakes for long distances. 


RAILROAD CRANE HAS A 
SEVENTY-FOOT BOOM 


A boom 70 ft. long on a railroad 
crane is.exceptional, but such an ap- 
paratus is being 
used for lifting 
cement on the 
Panama Canal. 
Originally, this 
crane had a boom 
only 30 ft. in j 
length, with a lift- 
ing capacity of 20 
tons. The capacity 
of the 70-ft. boom ; 
is only 7 tons. ‘ 


Railroad Crane with 70-Ft. Boom Used on Panama 
anal Construction Work 
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THREE-PURPOSE AUTOMOBILE 
HAS BEEN DESIGNED 
An American automobile designer 


has perfected a general-service car for 
which the advantage is claimed that it 
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its base are mechanisms for working 
the eyes, eyelids, head, mouth, arms, 
and the hands and fingers. Fourteen 
different parts may be worked at once, 
and 5,600 different positions may be 
produced. In addition, two phono- 


can be used for three distinct purposes 
through the convertibility of an adjust- 
able body. By pushing or pulling the 
longitudinally sliding body, a conven- 
tional two-seated roadster, a touring 
-car, or a light delivery vehicle, is ob- 
tained without the addition or removal 
of any fittings or parts. 


Ba A FRENCH TALKING 
AUTOMATON 
. A new French talking automaton, 


just placed on the market, is said to 


French Automaton which 
Talks, Sings and Takes . 
Many Postures 


be a great improvement over previous 
automatons of this kind. Located in 


Three Styles of Motor Cars Incorporated in a New Convertible Design of Automobile 


graphs are incorporated, one for talk- 
ing and the other for singing, so that 
they can be put on in turn. 

This automaton is especially de- 
signed for advertising purposes, It 
can, for instance, be dressed as a cook 
and placed behind a table bearing food 
products. Or it may be placed in 
front of a store to hand advertising 
matter to passers-by, and at the same 
time proclaim the value of the wares 
and invite persons to enter. The 
mechanisms are operated by an elec- 
tric motor, also concealed in the base. 


ST. PETERSBURG RAILROADS 
TO BE ELECTRIFIED 


Plans have been made for the elec- 
trification of all railroad lines in the 
vicinity of St. Petersburg, Russia, the 
necessary power to be generated by a 
hydroelectric plant utilizing the falls 
of the Valkhof River. The transmis- 
sion lines will carry current at a volt- 
age of 400,000. This has necessitated 
the designing of apparatus of a special 
kind. Tests will be conducted on 
short lines of road before the final 
adoption of the plan. 


“MAUD HEATH’S CAUSEWAY.” 
AN EARLY GOOD ROAD 


Probably the earliest recorded in- 
stance of a perpetual endowment for 
the maintenance of a country road re- 
lates to a thoroughfare connecting four 


parishes in North Wilts, England. 
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‘The endowment for the 
construction and main- 
tenance of this cause- 
way, or more correctly 
“causey,’ a word de- 
rived from the French, 
meaning a pitched road, 
was made 450 years 
ago by Maud Heath, a 
market woman who 
lived on a farm near 
Bremhill, She experi- 
enced so much diffi- 


culty in conveying her 
eggs, butter and chick- 
ens over the 414 miles of swampy road 
from her farm to the market at Chip- 
penham that she resolved to devote 
the savings of her life to the providing 
of a sound footing for her successors 
for all time to come. In memory of 


WILD ANIMALS TRAINED AS 
MOTION-PICTURE ACTORS 


A jungie of several acres, inhabited 
by wild animals of all countries, many 
of which are already well trained for 
the parts they are to play 


A Section of Maud Heath’s Causeway 


the woman's 
foresight and ¢ 
public spirit in 


The Monument 
this and other ways, a monument was 
erected in 1838 by appreciative citizens 
of the locality in which she lived. 


HYDRO-AEROPLANE SHAPED 
LIKE MOTORBOAT 
One of the most substantial-appear- 


ing hydro-aeroplanes yet evolved, as re- 
gards the boat portion of the machine, 


as motion-picture actors, is 
maintained near Los An- 
geles by one of the big 
American film-producing 
companies. It is intended to 
extend the acreage and ac- 
commodation until the mo- 
tion-picture jungle will form 
the largest single collection 


of wild animals in the world; 
and within it will be, and 
now is, for that matter, en- 
acted many stirring scenes. A big ele- 
phant named “Toddles” is, for instance, 
the star performer in a film catalogued 
as “Lost in the Jungle,” in which Tod- 
dles, during his wandering in the for- 
est, finds the heroine lying exhausted 
on the ground, and, kneeling, lifts her 
to his back and gallantly carries her to 
safety. 

All the animals are as conscientious- 
ly trained to do acts for the motion- 
picture camera as are the trained ani- 
mals of a circus. 


A German Hydro-Aeroplane with a Main Float 


Similar to a Racing Motorboat 


is the German air-and-water craft 
shown in the accompanying illustra- 
tion. The main float or pontoon, if 
shown alone, would be unquestionably 
taken for a racing motorboat, for the 
lines of its hull are similar, the deck is 
completely covered over, with the en- 
gine inside, and the only open space is 
a wide seat at the stern, in whi¢h the 
airman and his passenger are seated in 
the same manner as the pilot ane 
mechanician of a racing motorboat, pro- 
tected by a spray hood. 
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BAGGAGE CONVEYORS ON 
STEAMSHIP PIERS |: 
Several of the piers used by the 


transatlantic liners sailing from New 
York are equipped with electric bag- 
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DANGER FOR RAILROADS IN 
AUTO TAIL LIGHTS 


The red light as a signal on the rear 
of automobiles is an annoyance to rail- 
road men, if not a real danger, accord- 
ing toa committee rep- 


resenting the locomo- 
tive engineers operat- 
ing trains in the New 
England States. This 
committee has asked 
t he Massachusetts 
Highway Commission 
to change the red light 
onautomobiles to 
white, or some other 
color not used in rail- 
roading. There are 
many places, particu- 
larly in Massachusetts, 
where highways run 
parallel with railroad 
tracks. It is not an in- 


ransatlantic Piers 


gage conveyors for elevating and low- 
ering baggage to and from the dock or 
street level to the steamer floor of the 
wharf houses, whence gangways ex- 
tend to the upper decks of the steam- 
ships. At the Cunard pier, for in- 
stance, the conveyor runs up alongside 
the double stairway provided for the 
passengers. These conveyors are of 
the reversible type, elevating cabin 
baggage for outgoing steamers, and 
conveying it from the upper to the 
lower floor when steamers are discharg- 
ing after a voyage. 


SOUTH AFRICAN GOLD MINE 
A MILE DEEP 


Ore is being mined at a depth of 
over 5,000 ft. in the Catlin shaft, the 
deepest gold mine of the Witwaters- 
rand in South Africa. Considering the 
small and uniform increase in temper- 
ature in this shaft and the fact that 
there are apparently no mechanical 
barriers, it is believed that mining can 
be carried on at a profit at a depth as 
great as 8,000 ft. The deepest metal 
mines in the world are in Michigan. 


Baggage Coasegee and Stairways on One of the 


frequept occurrence for 
an engineer to see a 
red light when the train is running 
around a curve and jam on his emer- 
gency brakes to bring the train to a 
quick stop, only to have the red light 
move away on the back of an automo- 
bile. 


A VENTILATED MATTRESS FOR 
BEDS 


A ventilated bed mattress which has 
holes on the sides for automatically in- 
suring a free circulation Of air through 
every part of the mattress, thus keep- 
ing it in a sanitary condition, is being 
manufactured. This mattress has more 
springs, 


than 1,000 separate spiral 


A Comfortable 
and Sanitary Mattress 
with 1,000 Sprjngs 

which yield to every line of the body 
and conform to every changed position. 
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A MODERATE-PRICED COTTAGE 


BED ROOM 


(LIVING ROOM 
re) 

PANTRY CLOSET 


BATH ROOM 


INI ROOM 
BEDROOM 


E. F. Lange, Architect, Philadelphia, Pa. 


With a 26-ft. frontage, the depth of this moderate-priced cottage is 24 ft. The living room 
measures 12 ff. by 13 ft.6in., the dining room 10 ft. by 12 ft. 6 in. Each of the four bedrooms is 
10 ft. 6 in. in its longest dimension. Interesting features are the location of the dining room at the 
front of the house, and the stairway leading directly up from the living room. 


BUTTER FROM PASTEURIZED cream does not deteriorate in any re- 
SWEET CREAM FOR NAVY spect when properly packed and stored. 
This butter was packed in 5-lb. tins, 
Tests made for the nayy, by the lacquered both inside and out, and 
United States Department of Agricul- hermetically sealed. No preservative 
ture, of butter that had been kept in except common salt was used. It was 
cold storage for from 7 to 10 months, the product of creameries located in 
demonstrated that an extra quality of California, Minnesota and Pennsyl- 
butter made from pasteurized sweet  vania. 
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MORRIS-CHAIR COMFORT 
FOR MOTORCYCLISTS 
A combination extra seat for motor- 


cycles that may be used for carrying 
a passenger, or raised up to form a back 


Extra Seat Which may be Used as Back Rest 


for the regular seat, has been put on the 
market. The seat, which is readily at- 
tached to any standard motorcycle, 
provides an excellent back rest for the 
driver when raised to an upright posi- 
tion, and may also be utilized as a bag- 
gage carrier. 


REVENUE-CUTTER SERVICE 
SAVES ITS COST 


The U. S. Revenue-Cutter Service is 
seldom heard of outside of the impor- 
tant sea and lake ports, and the pop- 
ular impression is that it is devoted 
principally to the prevention of smug- 
gling. As a matter of fact the service 
of the revenue cutters and their crews 
covers a wide range of hazardous and 
exciting duties. In the last fiscal year 
the ships and men of the service saved 
106 persons from drowning; assisted 
and cared for 275 sailors, and others, 
in distress because of wrecks or 
other mishaps at sea; rendered as- 
sistance to 260 vessels with 2,212 per- 
sons on board, and valued with their 
cargoes, at $10,545,573 ; removed or de- 
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stroyed 45 derelicts floating at sea and 
menacing life, and recovered and de- 
livered to their owners other abandoned 
ships valued at $166,175. Judged by 
the returns in dollars and cents alone, 
the revenue-cutter service saved prop- 
erty valued at more than $4 for every 
$1 spent by the government in its 
maintenance, 


FRENCH GOVERNMENT WILL 
HAVE 35 MORE DIRIGIBLES 


The French government has au- 
thorized the purchase of 35 dirigible 
balloons, each having a capacity of 
about 700,000 cu. ft. of gas, for work in 
connection with the navy. Thirty-one 
are to be stationed at coast points, 
so as to command the western Mediter- 
ranean, Algeria and Tunis. One will 
be on the Atlantic coast and three 
within reach of the North Sea. These 
dirigibles will be much larger than any 
now under French control, and as large 
as all but one of the German military 
dirigibles. 


PARCEL-POST BAG FOR 
MANY PURPOSES 


The parcel-post bag here shown may 
be used for sending a variety of articles, 
including laundry, dressed chickens 
and fruit, safely 
through the 
mails. The pouch 
is made of strong 
cotton. cloth, 
with stout tie 
string and tough 
address tag se- 
curely attached 
to one end. 


sailing 
ship “Seal,” built 
103 years ago in 
Southampton, 
Eng., sailtd re- 
cently from Bid- 
deford, Eng., for Nee 
Durban, South 
Africa, a distance of about 6,000 miles. 


= 
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LONG-LIVED MOTOR TRUCKS 
STILL IN SERVICE 


There is being used in Washington, 
D. C., a motor bus that, in three years, 
has attained a mileage of 142,728—an 
average of more than 47,500 nfiles per 
year, or about 130 miles per day. 
Three motor trucks in Wilkesbarre, 
Pa., have each run from 98,000 to 175,- 
000 miles and are still in active service, 
while a Swedish motor truck, built in 
1900, has covered more than 225,000 
miles and, with no other repairs than 
an annual overhauling, is apparently in 
as good condition as when it was built. 


ORNAMENTAL METAL MOLD- 
ING FOR ELECTRIC WIRING 


A practical and, in some of its 
forms, ornamental fixture for indoor 
electrical wiring, 
to take the place 
of tubing and 
other devices, 
has been brought 
out recently by 
a German firm. 
It is made in sec- 
tions and con- 
sists of two parts, one adapted to be 
affixed to the wall and providing two 
compartments for wires; the other, a 
cover or cap, to be snapped on when 
the wires have been laid in. 

The material used is sheet metal and 
the device can be had in various fin- 
ishes to correspond with other elec- 
trical fixtures in a home, thus being 
serviceable also as a picture molding, 
without offense to the eye. To the elec- 
trician it should appeal by the ease with 
which it may be applied to or removed 
from the wall, as a glance at the accom- 
panying sketch will show, and because 
the cover can be taken off to bare the 
wires for inspection or repair. Another 
advantage of this fixture is that the in- 
sulation of wires is safe from the dam- 
age which often results in drawing 
them through tubes. Over the wooden 
strips of somewhat similar pattern, it 
has the advantage of being fireproof. 
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SIDEBOARD WITH SLIDING 
RACKS FOR SILVER 


Instead of the stationary shelves 
usually found in the lower part, the 
central portion of this sideboard is 


Ingenious Small-Drawer Arrangement for Sideboards 


provided with four sliding racks, par- 
ticularly designed for such silver as 


platters, serving dishes, plates, and the 
like. 


“FILLER” BOOT FOR AUTO 
TIRES 


A boot especially adapted for filled 
tires, fitting snugly and firmly over 
large cuts and 
preventing the 
filler from com- 
ing out, is shown 
in this drawing. 
T he viselike at- 
taching plates 
can be drawn 
together with 
great force by 
means of a clamp, thus eliminating 
the necessity of deflating the tire while 
applying the boot. 


CA movement is on foot to use the 
Panama Canal construction equipment 
for the digging of a 1,000-mile irriga- 
tion ditch through western Nebraska 
and Kansas. 
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The Operator Waiting foros Coll. 


[The Subscriber Calls; eSmallLamp 


at Switchboard Lights; Operator Plug 


Colling Number, Extinguishing Light. 


perotor Plugs Colled Number; Bell 
ings end Switchboard Lamp Lights 
nd Burns Until Subscriber Answers. 


Subscribers in Communication 
With Eoech Other. 


| 


Subscribers Up Receivers; 
Lomps ot Switchboord Light ond 
Burn Until Operotor Withdraws Plus 


WHAT HAPPENS 
WHEN YOU CALL 
“CENTRAL” 


Just what occurs 
in the telephone com- 
pany’s establishment 
when one calls for and 
obtains a_ telephone 
connection is to most 
of us a mystery which 
the illustrations on this 
and the opposite page 
go far to clear up. In- 
cidentally, a study of 
the complicated proc- 
ess of “getting a num- 
ber” may serve to make 
one less impatient at 
delay or occasional 
mistakes on the opera- 
tor’s part. 

The illustrations on 
this page show what 
occurs when the call is 
for a subscriber whose 
phone is connected 
with the same. ex- 
change as that of the 
“party” calling. On the 
opposite page are 
shown the operations 
necessary estab- 
lish communication be- 
tween subscribers con- 
nected with different 
exchanges. 


(The hairlike tips of 
the heads of grain, 
often called “beard,” 
and like formations on 
plants and trees, act as 
outlets for the earth’s 
electricity, causing 
them to be always sur- 
rounded by a_- static 
charge, according to a 
Finnish scientist. This, 
he claims, has a bene- 
ficial influence on the 
growth of the plant, 
and explains why there 
are large quantities of 
ozone in pine forests. 
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Subscriber Lifts 
Receiver end Line 
Lemp Lights. 


Operotor Answers 
ond Light Goes ~ 
Out. 


Subscriber Calis for 
Number On Another 
Switchbooerd, First 
Operator Calis Her Co- 
Worker ot the other 
Board by Pushing Prop- 
er Buttonond Repeots; 
Number Called by Subscriber 


Second Operator, Finding} 
Called Number Not Busy, 
Connects Trunk Line 
With CalledNumber, 
Ringing Second Subscri- 
iber's Bell,ond Gives Num} 
ber of Trunk Line Used to} 
First Operetor,Who Con— 
nects Her Subscriber 


Subscribers in Com- 
ImunicationWithEach 
Other and Operotors 

Ready forAnother Coll, 


Subscribers 
Their Receivers; Two 
Lamps on Switchboard 
of First Operator 

Light and She Removes 
Plugs, Thus Breok- 

ing the Circuit. 


Breoking Connection 
by First Operator Caus. 
es Lompof Connect- 
ing Trunk onSecond ~ 
Boord to Light and 
Second Operator Re- 
movesPlug from Trunk 
Line Used, Thus Clear- 
ing Latter for Next Cell 


13 


Trunk Line ond Oper- 
otors Again Reody for 
Another Coll. 
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POLE ANCHOR THAT CAN BE 
DRIVEN INTO POSITION 


An anchor for telephone poles that 
can be driven into the ground without 
digging a hole, and which requires 


No Digging Required to Install This Anchor 


about one minute of one man’s time 
for installation, has been placed on the 
market. The top of the anchor bar is 
provided with a hole in which an iron 
bar is placed for turning the anchor 
until its two jaws are forced apart like 
the blades of a ship propeller after the 
device has been driven to the required 
depth. 


ELECTRIC-LAMP FILAMENTS 
BROKEN IN QUEER WAY 


That the filaments in electric-light 
bulbs may be broken by dusting the 
bulbs with a feather duster has been 
discovered by a series of tests con- 
cucted for the purpose of determining 
the cause of the short life of incandes- 
cent lamps furnished to an eastern 
school. The reason for the breakage 
was ascertained by putting a number 
of new lamps in circuit and after 
brushing them with a feather duster, 
turning on the current, when several 
of the filaments immediately broke. 


In another set of lamps wiped with a 
cloth, instead of the duster, there was 
no breakage, indicating that the 
trouble was due to the action of static 
electricity produced by the feathers 
rubbing on the glass bulbs. 


IRRIGATION AND RAILROAD 
FOR SAHARA DESERT 


The government of West French 
Africa is planning the irrigation of a 
large part of the Desert of Sahara and 
the construction of a railroad across the 
desert to connect with the South Afri- 
can railroad system. It has been found 
that the river Niger can be diverted 
and regulated to supply water to a very 
large desert area, and that the project 
will be much easier to carry out than 
the irrigation of Upper Egypt now 
being undertaken under British direc- 
tion. The upper Senegal River can 
also be used for irrigating purposes and 
a rich agricultural territory created out 
of what is now a desert waste. 


LOCKING UP THE SPARK 
AND GASOLINE 


Among the numerous devices for 
thief-proofing automobiles is a locking 
arrange- 
ment which 
shuts off the gas- 
oline when the 
key is turned in 
a Yale lock, and pacheto 
also disconnects _ 
the battery and A 


the magneto, so a \ 
hawklike To 


that neither fuel 
INE 
turtle of West |cARBURETTER 


nor spark can be 
supplied to the 
motor. 


TO 
Indian waters 
supplies the tor- Gy 


toise shell of 

commerce and these shells are worth 
from $5 to $25 per pound, according to 
thickness and markings. 
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ARMOR-PROTECTED HOSE 
ELIMINATES KINKING 


A type of flexible hose, designed to 
overcome the common tendency to 
kink, has been developed by a New 
York firm. It consists of a rubber hose 
protected by metal armor in the form 
of a spiral ribbon. The latter restricts 
the curvature, and sharp bends are 
eliminated. The edges of the metal 
interlock to assist in the protection of 
the rubber. This type of hose is fur- 
nished in any outside diameter up to 
12 inches. 


STREET REGULATIONS FOR 
BERLIN PEDESTRIANS 


In the Schéneberg and Charlotten- 
burg residential districts of Berlin 
pedestrians now 
> have to heed po- 
lice regulations 
in going across 
streets. It has 
not been felt nec- 
essary to compel 
crossing only at 
-$ | corners, as is be- 
x —s— ing advocated in 
some American 
cities,but di- 
agonal crossing is absolutely pro- 
hibited. Pedestrians must, on leaving 
one curb, go directly across. 


A FOLDING SCAFFOLD FOR 
SMALL SPACES 


An improved type of folding scaffold 
or ladder for use in places where every 
inch of storage space is an important 
consideration, and which, when folded, 
may easily be carried to the position 
where it is desired to set it up for use, 
has been designed by an Englishman. 
The scaffold or trestlework is mounted 
upon a square framework, each corner 
of which is provided with a suitable 
caster, so that the device may readily 
be moved over the floor. The scaffold 
is quickly set up and attached to the 
carriage by setscrews, and the sliding 


section is easily raised to the height re- 
quired to reach the work to be done. 


A Handy Folding Scaffold for the Home 


It is possible to use the trestle singly, 
as shown, or in pairs connected with 
scaffold boards and partition rails. 


A COMBINATION KNIFE FOR 
CAMPERS 


The combination of useful articles 
for campers here shown comprises a 
knife, fork and spoon constructed on 
the principle of a pocketknife, each 
half of which may be used separately 
and at the same time as the other. 
The handy device is made of nickel- 


A Handy Article 
for Campers 


plated metal, except the knife blade, 
which is of steel, and the article when 
folded measures only 3°4 by 34 inches. 
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Rubber Thumb Ring for 

Typewriter Rollers 
ciency by giving 
increased lever- 
age on the roller. 

This baby 
scale is for the 
mother who 
wants to know 
exactly how 
much her baby 
is gaining in 
weight. The 


A Wine- Bottle 
Stopper that 
Prevents 
Spilling 


(@} 
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HANDY LITTLE THINGS FOR EVERYDAY USE 


This type of soft rubber ring, which 


has been de- 
signed for plac- 
ing upon the 
hard-rubber 
rings attached to 
each end of the 
typewriter roll- 
er, prevents the 
operator from 
having sore 
thumbs and in- 
creases her effi- 


A Baby Scale for the 
Attentive Mother 


scale weighs up 
to 24 Ib, by 
ounces, is easily 
operated and is 
finished in white 
enamel. The wil- 
low basket is se- 
curely fastened 
to the platform. 

An ornamental 
bottle stopper 
recently invented 
is provided at 
the top with a 


cup-shaped rim designed to take up the 


last drops from 
the bottle’s 
mouth when the 
liquid is poured, 
and thus prevent 
dripping or trick- 
ling down the 
side of the 
bottle. 

A bread toast- 


A Bread Toaster 
for Use over 
Hot Flames 


er recently 
placed on the 
market is cir- 


cular in shape, has 


a perforated metal 


bottom, and the top is made of woven 


Portable Lamp That 
Throws an Indirect 
Light 


lighting has re- 


cently been in- 
vented. The 
shade is made 


either of silk or 
art glass and 
gives a soft illu- 
mination to the 
entire room. 

An outdoor 
sleeping bed for 


A Portable Bathtub for 
arious Occasions 


be used as a reg- 
ular bed at night. 

A portable 
bathtub recently 


designed for 
small summer 
homes, country 
houses without 
plumbing, and 
various other 
purposes, is 
made like the 


regular tub, has 
four rubber-tired 


wire. The toaster 
is designed espe- 
cially for use 
over gas, gaso- 
line and coal-oil 
burners without 
contact with 
the flame. 
Anelectric 
portable lamp 
that can be used 
either for indi- 


rect illumination 
or for direct 


An Outdoor Slee 


ing Bed 
for the Baby 


infants that is 
fly-proof, cat- 
proof, and easy 


to roll in and out 


of the door, is 
being manufac- 


tured. The sides, 
one end, and top 
are covered with 
fine wire screen 
and the crib may 


Steel Clothes 
Posts That can 
be Removed 


wheels and a handle 
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for moving it about. 
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The tub may be 


emptied by using the discharge pipe. 
Removable steel clothes posts that 


are setup by 
simply slipping 
them into sock- 
ets driven level 
with the ground 
can now be had. 
The sliding hook 
on each post 
makes it easy to 
have a perfectly 
tight line, and 
the posts will 
last a lifetime. 


for Motorist’s Back 


and form a small 
circle which is 
placed nearer the 
center of the dial. 

A shock-ab- 
sorbing cushion, 
made of Spanish 
leather, in 
brown, red, or 
green, has been 
designed for 
placing behind 
the backs of mo- 
torists, 8o as to 
increase their 


Inclosed Tent Cot for 


Outdoor Sleeping 


Watch Dial for Reading 


Shock-Absorbing Cushion 


A Quick- 
Acting 
Egg 
Beater 
for Busy 
House- 
wives 


the Minutes Quickly 


On a new watch 
dial for telling 
the exact time 
quickly the fig- 
ures representing 
the minutes are 
extra large and 
placed where the 
hour numbers 
usually are, 
while the latter 
are smaller, 
lighter in color, 


comfort on long 
rides. The pil- 
lows are filled 
with vegetable 
fiber and, it is 
claimed, will last 
for many years. 

An egg beater, 


cream whipper, or mayonnaise mixer 
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just brought out, is worked by holding 
it in an upright position and simply 
pressing down on the end of the han- 


dle, which causes 
the beater to re- 
volve. The de- 
vice is operated 
by one hand. 

A handy tent 
cot recently in- 
vented for camp- 
ers and outdoor 
sleeping during 
hot nights rests 
upon four legs 
and the openings 


Key for Compressing 
Collapsible Metal 
Tubes 

simply pulling a 
lever. When the 
lines are filled 
the drier is 
swung farther 
out to prevent 
the clothes from 
touching the 
house. The de- 
vice has _ five 
arms, each 5 ft. 
long. 


>, 


handy key 
has been de- 


A Dependable Knife 
Sharpener for the 
itchen 


Clothes Drier for 
Apartment-House 
Balconies 
on the sides and 
ends are pro- 
tected by canvas 
and mosquito 
curtains. The de- 
vice weighs 30 
Ib. and is quickly 
folded up. 
A clothes drier 
for use on bal- 


conies is at- 
tached to the rail 
of the porch and 
spread out by 


A Magnetic Hammer That 


Saves the Fingers 


signed for use in 
connection with 
collapsible metal 
tubes containing 
tooth paste, cos- 
metics, etc. With 
this key all the 
contents can be 
squeezed out 
without breaking 


the tube, and it may be used again. 
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There is on sale a magnetic hammer 
that picks up and holds small carpet 
tacks by their heads until driven into 
the carpet, thus making it unnecessary 
to hold the tacks, and saving the fingers 
from being mashed. The hammer is 
made of steel. 


Any woman can sharpen her kitchen 
knives by using the sharpener illus- 
trated. Hold the sharpener in the left 
hand and place knife blade between the 
two rolls; apply pressure and move the 
knife back and forth until the desired 
edge has been obtained. 


BOOMERANG-BALL IS NEW 
OUTDOOR GAME 
A new outdoor game, called “boom- 
erang-ball,” has been recently origi- 
nated and found much favor in France 


NEW WOOD FOR MAKING 
LEAD PENCILS 


A new and suitable wood for making 
lead pencils has been discovered in 
East Africa at the moment when the 

American cedar, the 


Boomerang-Ball Game: the 

Ball, Forced to Roll Up Bee ee 
the Loop, Falls in One or ae 
Another of the Pockets 
of Various Values 


material from which 
pencils are manufac- 
tured in the United 
States, is practically ex- 
hausted. The new 
wood, which is a spe- 
cies of the cedar and 
closely allied to the 
American variety, is al- 
ready being imported 
into Germany, and it 
is possible that it will 


both among grown-ups and children. 
The apparatus consists of four stand- 
ards, about 4 ft. high, set up so that 
two strings stretched over their tops, 
as shown, will be about 8 in. apart, and 
the distance from front to rear supports 
about 10 ft. A number of pockets or 
nets are suspended between the cords 
at the front end, either close together 
or spaced some distance apart. Be- 
tween the rear standards is attached 
a boomerang-shaped, channeled run- 
way. The player stands any distance 
agreed upon, usually 10 ft., from the 
front end, rolling his ball along the 
ground so that it will strike the boom- 
erang and thus be carried up and back, 
landing in one of the nets. Each player 
is entitled to five throws and the nets 
are given different values in points, 
that nearest the boomerang having the 
lowest value. 


(The first international hydro-aero- 
plane flight was recently made, be- 
tween France and Italy. 


soon be used in the 
United States. The beautiful tree 
from which this wood is taken rises to 
a height of from 75 to 125 ft. and meas- 
ures from 2 to 4 ft. in diameter at the 
base. 


ELASTIC TRUCK WHEEL WITH 
STEEL TIRE 


A double-disk truck wheel, equipped 
with a steel tire instead of a rubber tire 
and having elas- 
tic properties, is 
here shown. | ., 
The steel disks, | 74% 
which take the |/f 
place of spokes, 
are bolted to the 
flanges of the 
hub and also 
held together 
and against the 
bevels of the 
wooden felloe by 
a series of bolts. By this arrangement 
the diverging rim of each disk acts as a 
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spring to support the felloe and give 
resiliency to the wheel. The steel tire, 
which is shrunk over the rim or felloe 
of the wheel, is expected to solve the 
problem of making wheels for trucks 
so well that they will survive the evils 
of service without using rubber for 
tires. 


USEFUL COPYHOLDER FOR 
TYPISTS 


A new copyholder for typists and 
stenographers is so constructed that, 
by simply pressing a small lever at the 
right, the copy is moved forward as 
It works equally well with 


desired. 


Copyholder 
for Stenographers 
and Typists 


single sheets of manuscript as with a 
stenographer’s notebook. The device 
has a broad, solid base to prevent the 
holder from being easily overturned. 


THOUSAND-FOOT SHIP LOCK 
BEING BUILT IN WALES 


A huge lock, to be one of the largest 
in the world, is being built to admit 
ships to the Alexandra Docks, New- 
port, Wales. The extreme range of the 
tide on the Welsh coast makes a lock 
necessary, the water level changing 
daily as much as 34 ft. at certain sea- 
sons. The lock is 1,000 ft. long and 100 
ft. wide, with a depth of water at the 
outer sill of 11 ft. at the lowest tide 
and 45 ft. at the highest. Pumps with 
a capacity of 10,000,000 gal. an hour 
will be used to fill the lock. While 
narrower by 10 ft. than the Panama 
Canal locks, the length is the same and 
the depth greater. 
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READING LAMP THAT GIVES 
DIFFUSED LIGHT 

An entirely new type of reading 

lamp, the reflector of which throws a 

diffused light instead of a glare, has 


Desk Lamp That 
Prevents Eye Strain 
by Reflected Rays 


been invented. The electric bulb in 
this lamp is so arranged within the re- 
flector that the rays from both the 
reflector and the bulb are thrown up- 
ward against another reflector which 
throws the light outward and down- 
ward with a pronounced intensity, thus 
making it possible to read printing or 
writing without straining the eyes, or 
subjecting them to the direct rays of 
the bulb. 


COMBINED ASH TRAY AND 
FLOWER VASE 


A not inartistic combination in Sé- 
vres porcelain is here shown. In the 
neck of the vase is placed a glass re- 
ceptacle for flow- 
ers, while the = 
coneave upper 
portion of the 
base is provided 
with three perfo- 
rations through 
which tobacco 
ashes and burnt 
matches may be 
dropped. 


CThe total ex- 
ports from the 
Philippines for 
the 10 months 
ending July, 1912, showed an increase 
in value of $11,000,000 over the same 
period in 1911. 
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SECTIONAL CABINET FOR 
DRUG STORES 
This type of sectional wall cabinet 
for drug stores is designed especially 
to accommodate such stock as is ordi- 


7 


Druggist’s Sectional Wall Cabinet, Shown 
Partly Open 


narily carried on the prescription case. 
The illustration shows the cabinet 
with the upper part closed, and with 
several of the sections pulled out for 
use. 

The top row of drawers is designed 
to carry tablets or pills in bottles of 
100, 500, and 1,000, arranged alpha- 
betically. In the second row from the 
top, in the left-hand drawer, is shown 
fluid extracts in quarter pounds and 
pounds; the right-hand drawer accom- 
modates powdered extracts and small 
chemicals, the third row from the 
top contains patent medicines, and the 
bottom section accommodates quart 
bottles. 
(Germany is to attempt to control the 
public clocks in the whole empire by 
wireless. 


AUTOMOBILE FIRE BRIGADES 
OF EUROPE 


Automobile fire engines and other 
motor-driven apparatus are now used 
by the fire departments of all the large 
cities of Great Britain, France, Bel- 
gium, and Holland. The automobiles 
carry the pumps necessary to throw 
the water and also supply motive 
power for propelling the machine. 
Eight men usually compose one city 
fire company and snap couplings, in- 
stead of the screw-on type, are used 
to connect the hose. The companies 
also use the portable fire escape, a de- 
vice built on the order of an extension 
ladder, that can be raised to a height 
of 90 ft. One of the most effective of 
the apparatus used is an air-pump auto- 
mobile with many air tubes which 
connect with smoke helmets that per- 
mit the firemen to enter smoke-laden 
buildings without danger of being 
overcome. Sometimes the members oi 
an entire company will don these hel- 
mets and go into a burning structure 
when it would be impossible to do so 
without ample protection against the 
smoke and means for securing fresh 
air for the purpose of breathing. Al- 
though the fire-fighting equipment 
used abroad is somewhat inferior to 
that employed in the United States, 
the difference is more than made up 
in the matter of fire protection, the 
buildings abroad being almost fire- 
proof in every instance. Cement, 
steel-frame and fireproof construction 
is the rule; wooden buildings are ex- 
tremely scarce; the roofs are usually 
proof against fire, and wooden shingles 
are practically unknown. 


BALLOON AS ARMORIAL 
DESIGN 

The little town of Leichlinger, near 
Elberfeld, Germany, has adopted a 
real up-to-date heraldic device in the 
form of a silver balloon on a blue field, 
the balloon being of the type built in 
that town by the aeronaut Erbsloh, and 
in which he made a fatal flight. Up to 
the present time Leichlinger has been 
without either arms or seal. 
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THE SIGN LANGUAGE OF THE 
WESTERN SAWMILLS 


A signal system similar to the deaf-mute alphabet 
has been developed by the workers in the great saw- 
mills of the state of Washington, because the noise 
of the machinery is such that no human voice can 
penetrate it, according to the West Coast Lumber- 
man. The system is especially devised to indicate 
the various thicknesses of board or plank to which 
the logs are to be sawed. Where dimensions other 
than thicknesses are concerned, various combina- 
tions are used and different mills have developed 
individual combinations for such purposes. Cer- 

tain combinations are used to make signs 
representing both figures and fractions; that 
is, for instance, the sign for 314 is made in 
two movements, the three first fingers of the 
right hand being first raised, indicating 3, 
and then folded, whereupon the little finger 
of the same hand is raised to represent 14. 
The signs here shown are generally used 
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and are thoroughly understood by the 
workmen, and the signs up to and in- 
cluding 12 are given with the hand 
stationary. From 12 to 19 they are 
made by placing the hand in a hori- 
zontal position and drawing it across 
the body from left to right. 


GOGGLES FOR SEEING 
BEHIND 


These goggles are fitted on one side 
with a small mirror for enabling the 
wearer see 
what is going on 
in the rear with- 
out turning his 
head, and do not 
interfere with a 
clear view of the 
road front. 
The goggles are 
made vari- 
ous sizes and 
have been de- 
signed especially 
for automobile 
drivers, motorcy- 
clists and others 
who find it desir- 
able to know what vehicles may be 
approaching from the rear. 


IMPROVED VENTILATOR FOR 
ROOFS 


A simple device, recently patented in 
Germany, for raising or lowering the 
caps of a roof ventilator is so con- 
structed that 
the operation is 
accomplished by 
a series of metal 
strips connected 
to the ventilator 
top and its glass 
cap in such a 
manner that the 
ventilator may 
be opened by 
simply pulling a 
chain attached to the lower end of one 
of the strips, which operate on the 
lazy-tong principle. 


NEW LAW REGULATES HOURS 
OF DUTY ON BOARD SHIP 


A new law, regulating the manning 
of steam vessels subject to the inspec- 
tion laws of the United States, went 
into effect on March 4 last. The legis- 
lation provides that no licensed officer 
shall be required to remain on duty for 
more than 12 hours in any 24 while a 
vessel is at sea, except in case of emer- 
gency. No officer can be compelled to 
do duty for more than nine hours a day 
while a boat is in port. 


COMBINED LAMP GUARD AND 
VAPOR SHIELD 


This vapor-proof, water-tight port- 
able lamp guard is particularly de- 
signed for use in gas 
plants, tanneries, brew- 
eries, and other places, 
where shor t-circuiting 
might cause an explosion 
of gases. A glass globe 
screws over the lighting 
unit, and this is in turn 
protected by a wire 
guard. 


SEPARATING CAR- 
BON FROM COAL 
TAR 


A method of separat- 
ing from coal tar the 
finely divided carbon 
which it holds in sus- 
pension has been de- ' 
veloped by a Swedish firm of chemists. 
The coal so recovered has valuable 
physical properties. The most valuable 
use found for it is as a materia] for 
crucibles, for which it is claimed to be 
superior to graphite. It also makes ex- 
cellent electrodes. After the removal 
of the coal, the tar is golden brown and 
transparent. 


G@What is said to be the ‘strongest 
wood in the world is being imported 
from Australia. It is known as 
“Yate” timber and is used in auto- 
mobile construction. 
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CURIOUS EFFECTS OF SUGAR 
IN PORTLAND CEMENT 


That sugar in quantities as small as 
one-quarter of one per cent of the 
weight of the cement will completely 
prevent the cement from setting, and 
that one or two per cent of sugar will 
make the cement set quickly, but will 
later cause it to disintegrate or break 
up, has been established by a series of 
tests conducted by a chemical engineer, 
who also claims that the action is more 
pronounced with some cements than 
with others. 

Further experiments have failed to 
determine accurately the cause of the 
pronounced action of a small quantity 
of sugar upon a large quantity of 
cement. 


INGENIOUS WATER-BOTTLE 
BANDAGE 


A water-bottle bandage, consisting of 
two metal sections so hinged together 
that they can be applied to circle the 
throat, leg or arm; or, folded together, 
be placed upon the side of the face or 
any other portion of the body, is being 
marketed in Germany. Hot or cold 
water so applied will keep an effective 
temperature for at least an hour and a 


Hot-Water Bottle That Fits the Curves of the Body 
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SAND-BLAST CLEANER FOR 
SMALL TUBES 
A new patented cleaner for pipes 


used for transmitting liquids employs 
crushed quartz in such manner that the 


>) 


Sand-Blast Cleaner for Small Pipes 


interior surface of the pipes are cleaned 
as the inside of a bottle is cleansed by 
dropping small shot into the bottle and 
shaking it vigorously. The apparatus 
is attached to soda-water or similar 
pipes and the sand, which is contained 
in a screenlike cup, is forced by com- 
pressed air rapidly through the pipe by 
water drawn from the supply faucet 
and lodges in another screenlike re- 
tainer, after having traversed the entire 
circuit of pipe. By turning a lever the 
sand may then be forced back through 
the pipe to the first retainer and this 
operation may be repeated until the 
pipe is clean. 


ARTIFICIAL MEAT MADE FROM 
MALT GRAINS 


Artificial meat that closely resembles 
butcher’s meat in taste, but has greater 
food value, is claimed to have been 
produced by a Belgian chemist. The 
artificial meat is made from malt grains 
which are washed, pressed and treated 
with sulphuric acid and lime. The 
mass is then filtered and dried until 
it has the appearance of a paste, and 
has the flavor of real flesh. 
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VENTILATING WINDOW WITH 
ROTATING PANES 


The window shown in this illustra- 
tion is a recent French invention for 
good ventilation. The three pivoted 


- 


New French 
Ventilation 
Window 
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sections may be turned at any angle by 
simply pulling the chain. When com- 
pletely closed the sections fit tightly 
together, preventing the entrance of 
rain or air. 


METALIZED SILK AS 
X-RAY ARMOR 


A silk fabric, heavily impregnated 
with mineral salts, mainly lead and tin, 
is being manufactured in France for 
use in making X-ray-proof gloves and 
garments for physicians. The fabric 
is about 68 per cent mineral salts. Six 
layers of it are used in making the 
gloves, which are practically proof 
against penetration by X-rays. 


CA hammerlike device, provided with 
numerous small knives, for making 
tough beefsteak tender by cutting the 
flesh instead of bruising it in the old 
way, has been invented and is said to 
make the cheaper grades of beef as 
palatable as the more expensive ones. 
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SINGLE DAVIT FOR 
LIFEBOATS 


A new type of boat davit has recently 
been tested and approved by the British 
Board of Trade. It is a single davit, 
which suspends the boat centrally by 
means of a sling, insuring raising and 
lowering on an even keel. Automatic 
disengaging gear unships the sling as 
soon as the boat reaches the water. 
The operating gear is mounted on a 
self-contained derrick, of steel lattice- 
work construction, designed to handle 
boats of any size. This davit requires 
no guys, is self-swinging, and locks 
itself in either the inboard or outboard 
position. Only two men are required 
to operate it. 


MAKING SHOP PRINTS WITH A 
CAMERA 


The old-time method of inking in 
and varnishing the pencil drawing for 
issuing to the shops or contractors was 
abolished by the invention of the blue- 
printing method. Now, with this 
camera outfit, the intermediate tracing 
required for the making of shop prints 
is eliminated, the print being made 
direct from the original pencil draw- 
ing. The drawing to be copied is 
placed in the copy holder, focused me- 
chanically, exposed, cut off from a roll, 


i 
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A Photographic Machine Which Makes Shop Prints 
Direct from Original Drawing, and One 
of the Prints so Obtained 
and developed and fixed before leaving 
the machine. Prints can be made, 
washed and dried, and issued to the 
shop in less than 10 minutes. 
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In Powder Magazine: , fs Hoisting Cordite for 12-In. Gun 


Shell Chamber and Ammuni- 
tion Hoist 


Loading a 12-In. Gun 
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A HOLE TO THE CENTER OF THE EARTH 


By J. E. MURPHY 


Associate Member, American Society of Civil Engineers 


ANY of the dreams of modern 
science have come true, and the 
world has become accustomed to 
marvels in the way of scientific accom- 
plishment. But the most daring dream 
of all—sinking a shaft to the center of 
the earth—contemplates a thing so 
stupendous as to make all past achieve- 
ments seem insignificant. This has 
been proposed in a vague way several 
times in the last half century; but 
Camille Flammarion, the French sci- 
entist and author, has recently outlined 
a specific plan for setting the standing 
armies of Europe at work digging such 
a shaft, the purpose being “to tap the 
inexhaustible sources of heat and 
power” stored beneath the surface of 
the earth. In the present state of 
engineering science an attempt to 
harness these Herculean forces would 
result in the immediate destruction of 
the apparatus used. But no man can 
say what advances will be made in that 
science in a single generation, or what 
agencies may be _ discovered for 
neutralizing the effect of the high tem- 
peratures which are believed to exist 
in the core of the earth. In fact, it is 
more than possible that within two 
hundred years, or even half that time, 
a trip to the center of the earth may be 
simply a matter of time cards and train 
rules, with no more danger than now 
exists in surface transportation. 
Engineering science is capable of 
digging such a shaft, if provided with 
means for neutralizing or controlling 
the internal heat of the earth. The old 
theory that the center of the earth is 
a mass of molten rock has long been 
discarded, and scientists are now con- 
vinced that the earth has a solid core 
that is more rigid than the hardest 
steel. Volcanoes are fed, not from a 
molten center, but from local and 
isolated lakes of subterranean fire 
located probably within a few hundred 
miles of the surface. From the study 
of earthquakes and volcanoes the out- 
lines of these subterranean lakes are 
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known with a fair degree of accuracy, 
and it would not be difficult so to locate 
the shaft as to avoid all trouble from 
this source. 

But in sinking such a shaft the 
engineer would encounter forces as 
formidable and implacable as the Earth 
spirits of the old Northern mythology, 
while a trip to the center of the earth 
would carry with it so much of strange 
experience as to seem like a trip to 
fairyland. 

Before beginning such an undertak- 
ing let us consider what it would mean 
in an engineering way. The shaft 
could be sunk to a depth of two miles 
by ordinary methods and the materials 
could be hoisted to the surface by cable 
as in deep mining. This is, however, 
deeper than the deepest existing mines. 
But at this point a radical change 
would be made in the mode of trans- 
portation. Cables of the best steel 
break under their own weight at a 
length of less than four miles. On the 
other hand, no system of forcing the 
load upward from the bottom could be 
employed, since a depth would soon be 
reached at which a steel structure 
reaching to the surface would buckle 
and collapse. 

It would be possible to use elevators 
running down the side of the shaft, if 
operated by a series of independent 
cables, each cable taking the car 
through a stretch of two miles. These 
cables could be operated locally by 
electric motors supplied with power 
from central stations. But a little con- 
sideration shows this plan to be 
impracticable for reaching any great 
depth. The highest speed at which 
elevators are operated at the present 
time is 700 ft. per minute, which is 
equivalent to practically eight miles 
per hour. With a stop to make every 
two miles and with the unavoidable 
delays connected with changing from 
one cable to the next, this speed would 
be greatly reduced, and it is not likely 
that an average speed of more than two 


Looking Down to the Center of the Earth: 
How a 1,000-Ft. Hole with Ventilating 
Shaft and Spiral Railway would Appear 


or three miles per hour could be 
maintained. Added to this would 

be the annoyance of the continual 
stops. It would be about the same 
as making a trip across the continent 
on a street car that stopped at every 
street and highway crossing. 

Only one means of transportation 
would seem to be practicable—a spiral 
railway running downward on a sharp 
grade around the edge of the shaft, sup- 
ported on cantilevers firmly anchored 
in the solid rock of the canyon-like 
walls. For safe and rapid operation 
two tracks would be required, one for 
down-bound and the other for up- 
bound traffic; while the curve of the 
track could not safely have a radius 
of less than 500 ft. This would make 
necessary a shaft 1,000 ft. in diameter. 

Ventilation would also present a 
serious problem, since it would be 
necessary to force air from the surface 
downward for a distance of nearly 4,000 
miles. Only one method seems practi- 
cable—an enormous air conduit extend- 
ing down the middle of the shaft. The 
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air would be forced to the bottom in 
this conduit and would return in the 
area between the conduit and the walls 
of the shaft. A conduit at least 500 ft. 
in diameter would be required. Here 
again the question of support would be 
of the utmost importance. No means 
would be available but to suspend 
the conduit at comparatively short 
intervals on gigantic intersecting 
trusses spanning the thousand-foot 
space from wall to wall. Some such 
construction as this would be required 
unless a practical means of supplying 
and safely conveying liquid air should 


Amusements at the Center of the Earth: The 
Power of Gravity Vanishes and People could 
Float in the Air without Support and “ Swim” 
in Any Position or Direction with the Aid 
of Paddles or Wings Attached to the Hands 


be devised. This shaft would contain 
over 614,000,000,000 cubic yards, or 
113 cubic miles, of solid material— 
enough to build an island in mid-ocean. 
It would have the relative proportions 
of a column a mile high and three 
inches thick. 

Geologists have a well substantiated 
theory in regard to what is called the 
hydrosphere, a watery envelope of 
which the oceans are the visible parts. 
According to this theory the hydro- 
sphere is continuous and _ entirely 
envelops the core of the earth, the 
greater part of it consisting of water- 
bearing rock. The thickness of the 
hydrosphere is unknown, but it is prob- 
able that water pressures such as engi- 
neers never dreamed of would be en- 
countered in piercing it with a shaft. 

Sources of heat and power would 
undoubtedly be found and would be 
made available for the use of mankind. 
But the most revolutionary results fol- 
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_ lowing the sinking of the shaft 
would be of another kind. Gold and 
diamonds, now within reach of the 
miner, appear to have been forced up 
from great depths by volcanic action, 
and it is believed by geologists that 
enormous reservoirs of these and other 
precious metals and stones exist in the 
interior of the earth. It is possible 
that such quantities of gold would be 
brought within reach by the digging of 
the shaft as to render that metal worth- 
less as a medium of exchange; while 
diamonds would become so common as 
to be classed properly as playthings. 
Present standards of value would be 
destroyed, and a new social and 
economic order would follow. What 
the new unit of value would be, it is 
impossible to say. But it is certain 
that the usefulness of the precious 
metals for that purpose would be gone 
forever. 

As the sinking of the shaft prog- 
ressed a curious phenomenon, the 
gradual loss of weight ‘in machinery 
and workers, would manifest itself. 
After the first 500 miles this loss would 
become pronounced, and would then 
increase rapidly as the center was 
approached. At the center of the earth 
the heaviest objects have no weight. 
This would bring about surprising con- 
ditions in the work of construction and 
in transportation. At a depth of 2,000 
miles the force of gravity is only 69 
per cent of that at the surface. In 


20 


CENTROSPHERE 
OR CORE 
OF THE EARTH 


Method of Construction 
and Proportions of a 1,000-Ft. 
Hole to the Center of the Earth 
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other words, a man weighing normally 
150 lb. would weigh 104 lb. at this 
depth, while a 70-ton car would weigh 
49 tons, As greater depths were 
reached, weight and the danger 
of falling would become less, but the 
momentum of moving bodies would be 
unchanged. It would be difficult, if 
not impossible, to keep a train on the 
rails if weight were depended on. At 
the same time a collision with the 
walls of the shaft would be as dis- 
astrous as at the surface. It would be 
necessary to substitute some force to 
take the place of lost gravity—and this 
force would undoubtedly be magnet- 
ism. Flat metallic wheels fixed to the 
framework of the cars would run on 
third rails, which would be charged 
with an electric current of the proper 
intensity for each depth. In this way 
a substitute for gravity could be pro- 
vided. Nor would this be the only 
precaution necessary. Gravity is re- 
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quired for walking, and even for sit- 
ting securely in a seat. Car floors and 
seats would be charged electrically in 
the same way as the rails, while suits 
of flexible metal would be provided for 
the passengers. 

With the proper kind of motor a 
track grade of 25 per cent (a fall of one 
foot in four) would be practicable. 
The motor would be electric, with 
power applied through a cog rail. At 
40 miles per hour, allowing for neces- 
sary stops, it would take a month to go 
down, while two months might be re- 
quired for the return trip. 

With the shaft completed and the 
railway in operation, it is not difficult 
to imagine, in a general way, what a 
trip to the center of the earth would 
be like. From the start, night and day, 
as in the polar regions, would lose their 
meaning, unless these natural divisions 
of time were produced artificially in 


the lighting of the cars. 


Passengers 
would gradually become aware of a 
strange lightness, which would grow 
more pronounced as greater depths 
were reached until, at some point, 
probably 2,000 miles below the sur- 


face, the metallic suits would be 
brought into use. Subterranean won- 
ders that it is impossible to guess the 
nature of would supply the “sight- 
seeing” features of the journey. At 
the center of the earth swimming in 
the air, with the aid of mechanical 
accessories, would be the natural mode 
of locomotion, while if one preferred 
to walk in normal fashion it would 
be necessary to seek an electrically 
charged surface. It is not likely that 
one would care to make an extended 
stay in this strange region. After a 
few days, or a few weeks at most, one 
would be ready to begin the 16,000-mile 
journey back to the sun and sky. 


LOADING A MOTOR TRUCK 
‘WITH ITS OWN POWER 


One of the makes of heavy motor 
trucks is being equipped with a power- 
loading device receiving power from 
the engine. By means of a “nigger- 
head” mounted on the motor shaft, 
and two pulleys for carrying the rope, 
heavy articles, such as pianos, safes, 
and the like, can be drawn onto the 
body of the truck with but little exer- 
tion. 

The location of the motor on this 
truck is unusual, there being no space 
between the hood and the seats. The 


controls and steering wheel are at the 
side of the hood, the driver’s seat ex- 


This Motor Truck has Its Power Plant Located 
in an Unusual Way and is Provided with a Power Loader 


tending far enough out for him to sit 
comfortably with his feet operating the 
clutch or resting upon the flooring at 
the side of the hood. 


THE FOUNTAINS OF THE 
RUSSIAN CZAR 


Among the most striking decorative 
features observed in connection with 
the imperial palace and grounds set 
apart for the exclusive use of the czar 
of Russia and his family are the numer- 


ous fountains of water that gush forth 
from various unexpected sources and 
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Fountains of the Russian Czar: Above, the Peterhof 
Palace; on the Right, the Samson Canal; 
Left Corner, a Mushroom Fountain 
on the Palace Grounds 


form the most prominent part of the 
scheme of decoration, 

The several approaches leading to 
the czar’s palace at Peterhof and the 
spacious grounds immediately sur- 
rounding this magnificent residence are 
dotted with fountains. The palace 
gardens are also resplendent with 
these small geysers, arranged on dis- 
tinctly original and artistic lines. One 
design, known as the mushroom foun- 
tain, is a summer house having the ap- 
pearance of an open umbrella, from 
the edges of which issue jets of water, 
and another beautiful scene is pre- 
sented by the alley of fountains built 
along each bank of the Samson canal, 
an artificial stream which extends from 
the palace through the adjacent gar- 
dens that, with their many fountains, 
flowers, and shrubbery, form a real 
fairyland. 


AN ANIMAL OF THE DESERT 
IN HARNESS 


The odd sight of a camel harnessed 
to a two-wheeled cart and driven 
slowly along the snow-covered streets 
of Denver was witnessed quite often 
in that city last January. 


Seen in Denver Last January 
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MOLDING SAND PREPARED BY 
ELECTRIC MACHINE 
An electric machine has been con- 


structed to do the work of preparing 
the sand used for molds in foundries. 


Ingenious Electric Mixer for the Handling of Molding Sand 


Each blade of the cutting cylinder, 
which makes 75 revolutions per minute, 
slices off a small quantity of sand, and 
throws it in the air behind the machine, 
breaking all lumps and separating the 
grains. By this system the sand is 
quickly and thoroughly cooled, all the 
steam and gas is blown out, and the 
pile is left loose and light from top to 
bottom. The machine is moved about 
in the shop by its own power. In oper- 
ation, it is run through a heap of sand 
on the floor, leaving it in the usual long 
heap for floor molding, or throwing it 
back in a heap by a squeezer or sta- 
tionary bench. It is operated by a 5- 
hp. motor, the current being taken 
through a flexible cable, carried by an 
automatic reel. 


CAn old torpedo boat of the German 
navy has been converted into a com- 
bined tugboat and ice breaker and is 
now in service in the former capacity 
on the upper Spree, the river that trav- 
erses Berlin, 
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THROUGH CONNECTIONS FOR 
LAND AND CABLE LINES 


One of the big cable companies an- 
nounces that it has succeeded in de- 
veloping a system by means of which 
it will be possible to 
use the international 
Morse system, hitherto 
confined to land lines 
and comparatively 
short cables, on long 
submarine cables, thus 
making it possible to 
telegraph, without a 
break, from, say, Chi- 
cago to Vienna. The 
system now employed 
of cable transmission is 
in reality the old single- 
needle alphabet, in 
which the dots are rep- 
resented by a signal to 
the left and the dashes 
by a signal to the right. 
Owing to the disparity 
in the formation of the 
two codes it has not 
been possible to trans- 
mit messages from a land line to a 
long cable, or from cable to land line, 
and messages arriving at the cable 
terminus have to be translated from 
one system of code into the other be- 
fore they can be transmitted. 

In the new system it is said that dots 
and dashes can be sent at approxi- 
mately the same speed as signals are 
sent by the old method, the scheme 
being to utilize current reversals for 
transmission purposes. Thus, a letter 
which in the Morse code is signified by 
two dots is transmitted by employing 
the current in one direction for the first 
dot and in the opposite direction for the 
second dot. The discharge from the 
cable between each signal, hitherto 
wasted, is utilized for effecting the re- 
versal of the battery. 


CAn apple growerof the state of 
Washington, in order to prevent the 
warm winter weather from starting his 
trees to grow, placed 100 tons of 
broken ice around their roots. 
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ROOF GARDEN ON A MODERN OFFICE BUILDING 


Photos by Building Management 


Converting the roof 
of a modern office 
building into an attrac- 
tive summer garden, 
and incidentally adding 
to the profits derived 
from renting the bal- 
ance of the structure 
for office purposes, is 
among the latest profit- 
able building-manage- 
ment methods adopted 
by the owners of a tall 
structure in Montgom- 
ery, Alabama. 

The roof contains 
about 3,000 sq. ft. of 
space surrounded by an 
iron railing, along the 
entire length of which 
are boxes filled with 
earth, where numerous 
beautiful flowers and 
trailing vines grow. As 
the top floor and 
roof were leased 
by one of the oldest 
clubs in the South 
for a period of 10 
years, one part of 
the roof has been 
fitted up as a kitchen, which is con- those who fre- 
nected by dumb waiters with the din- quent the garden, 
ing room on the floor below, where the which furnishes 
club’s headquarters are situated. The an excellent view 
roof also is provided with electric of the city and 
lights and all the furniture necessary surrounding coun- 
for the convenience and comfort of try and _ enables 
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the members of the club to take advan- 
tage of the cooling breezes during the 
hot summer months. The rental price 
of the roof space is approximately 35 
cents per square foot and, at this rate, 
provides an annual net profit of about 
$1,050. 


CAST OF HIAWATHA IN 
TREE-TRUNK PATCH 
Saving old trees by cutting out de- 


cayed sections and filling the hollow 
with cement is 


now a_ widely 
used method of 
tree surgery, but 
the combining of 
tree surgery 
with the art of 
the sculptor is a 
new departure. 
In Longfellow 
Gardens, at Min- 
nehaha Falls, 
Minnesota, is a 
cast of Hiawa- 
tha in a_ tree 


trunk. It was 
done by a sculptor of Minneapolis. 


A FLOATING PALACE FOR 
THE HUDSON RIVER 


The steamer “Berkshire,” 
intended as a night boat on the Hud- 
son River between Albany and New 
York City, is the largest vessel ever 


decks, 450 staterooms affording sleep- 
ing accommodations for 1,500, a din- 
ing room about 100 ft. long, a special 
observation room on the forward sec- 
tion of the upper deck, and many other 
special features for the comfort and 
convenience of the passengers. Tele- 
phones, fire appliances and a complete 
fire-alarm system are installed through- 
out the ship, which is also provided 
with two searchlights, the forward re- 
flector being more powerful than the 
largest used on any battleship. The 
hull, from keel to the saloon deck, is 
of steel plate. 


PRIZE OF $50,000 OFFERED FOR 
FLIGHT OVER OCEAN 


A prize of $50,000, offered by Lord 
Northcliffe, owner of the London Daily 
Mail, to the first airman to cross the 
Atlantic in a “waterplane” in 72 con- 
secutive hours, is likely to be competed 
for by several Americans, as well as 
French, German and British fliers, this 
summer. A “waterplane” is described 
as an aeroplane able to alight upon and 
start from the water. The contest is 
open to the world. Competitors may 
start either from Canada or New- 
foundland, or from any point in Great 
Britain or Ireland. 

A prize of $25,000 to the first air- 
man to fly in a British machine around 
England, Scotland and Wales is also 
offered by Lord Northcliffe. 


@Brooklyn is the chief market for old 


designed for river use. The ship is 440 tin cans, which are cast into sash 
ft. long and 90 ft. wide. It has five weights. 


The “Berkshire,” the Largest Steamer Ever Built for River Traffic 
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SPANISH BOYS PLAY WITH 
“HOBBYBULL” 


As far as the excitement of the game 
is concerned the Spanish boy and his 
“hobbybull” overtops the American 
boy and his “hobbyhorse.” The boys 
of Malaga and other Spanish cities find 
great amusement in mock encounters 
with the “hobbybull,” which is a frame- 
work mounted on a pair of wooden 
wheels, carrying a pair of horns lashed 
to its forward end. Armed with a 
scarlet cloth, one of the boys “in- 
furiates” the “hobbybull,” while an- 
other brings this mock animal into 
action. If the matador is apt in his 
taunts, and the other boy particularly 
spirited, the game may well become 
serious. 

The boys shown in the illustration 


Courtesy Travel 


Spanish Boys Bull-Fighting with ‘‘ Hobbybull” 


are the sons of one of the caretakers of 
the Malaga bull ring, and are training 
to become matadors. 


BORING POST HOLES BY 
HORSE POWER 


A soil auger by means of which the 
farmer may make his horse do the 
heavy work of post-hole digging, in- 
stead of twisting his own arm and 
back muscles, is here shown. The out- 
fit is simple to operate. The horse 
pulls a rope through a grooved pulley, 
this action revolving the auger. All 
the auger operator has to do is to press 
downward on the handles. When the 
auger is full the horse is stopped and 
the earth shaken out. This is repeated 
until the hole is of the desired depth. 


From 35 to 45 ft. of rope is pulled out 
to complete a 3-ft. hole, 9 in. in diam- 
eter. In making the first hole, a stake 


The Pulling of the Rope Revolves the Auger 


is driven into the ground to fasten the 
anchor cable to. After the first hole 
is bored, an anchor post is used, the 
anchor cable serving to measure the 
distance from hole to hole, as well as 
to keep the auger upright during the 
boring. At one end of the anchor cable 
is a short piece of chain, the purpose of 
which is to allow the cable to be 
quickly shortened should the auger be- 
gin to lean. 


ADJUSTABLE REAR SEAT FOR 
MOTOR CARS 


One of the motor-car novelties on 
the market is an adjustable rear seat 
which can be raised or lowered 2 in. 
and also moved backward or forward 
3 in. by simply turning a small wheel 


The Seat, Back and Low, and Forward and High 
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within easy reach of the hand. The 
manner in which the seat may be ad- 
justed to the desired angle or height 
is shown in the accompanying illus- 
tration. 


DEVICE TO PREVENT DOUBLE 
TIRES FROM SKIDDING 


An attachment designed for pre- 
venting motor-truck wheels equipped 
with double 
rubber tires 
from skidding or 
slipping be- 
ing manufac- 
tured. The non- 
skidding device 
consists of a 
series of plates 
connected to- 
gether by chain 
links which, with 
the eight raised 
points the 
exposed surface 
of each plate, provide the wheel with 
an effective road-gripping surface. 


FRENCH KEROSENE ENGINE 
HAS NO CARBURETOR 


A French engineer has developed an 
original type of water-cooled four-cycle 
motor which is capable of starting cold, 
with kerosene as fuel, and of running 
on crude oil. It is about the same size 
as the standard type of gasoline engine 
so that it can be readily placed in exist- 
ing chassises. A carbureting device is 
entirely unnecessary, as the timing of 
the intake valve is arranged so that the 
injection of a quantity of fuel into the 
cylinder is not made until after the 
piston has gone some distance on its 
downward stroke. The vacuum thus 
caused is sufficient to “pulverize” the 
fuel and to draw in a regulated supply 
of air under atmospheric pressure. The 
exhaust valve has the usual timing. 


@The largest known phosphate-bear- 
ing field is in the Rocky Mountain re- 
gion through the states of Wyoming, 
Utah, Montana and Idaho. It is at 
least 420 miles long and 220 miles wide. 


THE BUENOS AIRES SUBWAY SYSTEM 


The problem of traffic congestion in 
Buenos Aires is probably more dif- 
ficult in its solving than that of any 


Some of its business streets are excep- 
tionally narrow; so narrow, in fact, 
that a fallen cab horse at midday 

brings the traffic to a 


standstill in 15. or 
20 blocks. The city 
authorities have  at- 
tempted time and 
again to improve con- 
ditions, but the first 
really adequate step is 
that now being taken 
of constructing sub- 
ways for the street 
cars. These subways 
will clear the three 
main streets running 
east and west from 
cars, leaving them 
clear for ordinary 


Excavating a Subway in Buenos Aires 


other city of a million or more popu- 


lation on the American continent. 


traffic. The method of 

construction is the cut- 
and-cover, that is, only two blocks of 
a street are cut off at a time. 
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SHIP’S UPPER WORKS CAUSE 
UNNECESSARY RESISTANCE 


The question of wind resistance ex- 
perienced by modern high-powered 
ships is being made the subject of in- 
vestigation by designing engineers. It 
is pointed out that the 


TYPEWRITER OPERATED BY 
THE VOICE 


The complete elimination of the 
stenographer is the aim of a Brooklyn 
inventor who is at work 
attempting to perfect 


hull lines of up-to-date f, 
vessels need little im- 
provement, but the 
deckhouses and upper 
works are still being 
constructed without 
thought of air resist- 
ance. Comparative 
tables have been com- 
piled to show that the 


Photo by Edwin Levick, N. Y. 
head resistance of air Brooklyn Inventor Operating His Typewriter by Speaking 


for a 7,000-ton passen- 
ger steamer is 1.35 tons when the ship 
is traveling at 18 knots (20.7 miles per 
hour) in a calm, as against 17.17 tons 
when it is traveling at a speed of 16 
knots (17.4 miles) against a 58-mile 
wind, which is not unusual. 


ALLOY USED FOR HIGH-SPEED 
LATHE TOOLS 


Lathe tools made of alloys of cobalt 
with chromium and other metals are 
claimed to do cutting at a speed impos- 
sible with tools made of what is known 
as high-speed steel. This long shav- 
ing, weighing a little over a pound, was 
cut from a 2-in, nickel-chrome steel bar 
in 30 seconds by a *-in.-square lathe 
tool of such composition. In one of the 
tests it was found possible to turn 
semisteel gear wheels at a rate of 120 


Long Steel Shaving Cut by an Alloy Lathe Tool 
in 30 Seconds 


ft. per minute with one of these tools, 
while 40 ft. per minute was all a high- 
speed tool was able to accomplish. 


into Telephone Transmitter 

an apparatus by means of which the 
voice, speaking into a telephone trans- 
mitter, will operate a typewriter. He 
uses a system of steel reeds, which cor- 
respond, in their operation, to the fibers 
of the internal ear, and a number of 
electromagnets. A sound spoken into 
the transmitter sets the diaphragm 
vibrating. Each letter of distinctive 
sound possesses an individual overtone 
and this affects the steel reed attuned 
to it, causing the reed to vibrate suffi- 
ciently to close an electric circuit. As 
soon as the circuit is closed, a magnet 
moves the key of the letter spoken. 
The apparatus is said to record per- 
fectly all the vowels when spoken dis- 
tinctly into the transmitter, but it has 
trouble with some of the consonants, 
which is attributed to the lack of sensi- 
tiveness in the steel reeds. 


SAVING COKE FROM ASHES 
BY MECHANICAL PLAN 


German chemists are experimenting 
with processes for the recovery of the 
combustible material remaining in coal 
ashes. One mechanical method is said 
to save 38 tons of coke from 2,000 tons 
of ordinary boiler ashes. The process 
consists of first merely crushing the 
ashes and then separa‘ing the ingredi- 


ents by placing them in liquids of dif- 


ferent specific gravity. 
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ARMLESS GIRL DOES THINGS 
WITH HER FEET 


A remarkable demonstration of the 
control the mind has over the body is 
provided by Miss Kittie M. Smith, an 
armless Chicago girl who uses her feet 
to do the things the average person 
accomplishes with the hands. So adept 
has Miss Smith become that she 
makes cabinets, bookcases, desks, and 
like furniture, using with skill all the 
necessary tools, such as saws, chisels, 
planes, etc. In nailing, however, she 
uses a hatchet instead of a hammer, as 
the shape of the former is better adapt- 
ed for a tight clutch between the toes. 
Miss Smith also sketches with pen and 
pencil, does excellent needlework, and 
uses a typewriter for her correspond- 
ence. The daily task of making a 
toilet, including brushing her teeth and 
washing her face, is done with com- 
parative ease. She is also an adept 
gardener, using all ordinary imple- 
ments with her toes in the garden of 
the home for disabled children which 
she has founded at Maywood, a Chi- 
cago suburb. bd 

One afternoon when Kittie Smith 
was but nine years old she found a 
bottle of whisky while doing house- 
work in her home. She drank freely 
from it, not knowing the nature of 
whisky, and its effect was almost im- 
mediate. Her father, who was in an 
adjoining room, called to her to put 
some wood on the kitchen fire. She 
told him she was sick, but he insisted 
and she obeyed. She had taken the lids 
from the stove, when, from the com- 
bined effect of the heat and the whis- 
ky, she became unconscious and fell 
on the open stove. A few minutes later 
a small brother came in and found her 
so badly burned that both arms had to 
be amputated three inches from the 
shoulders. 


@It is estimated that about three- 
fourths of the $10,000,000 it costs to 
build a battleship in Germany is dis- 
tributed in wages and salaries, and that 
some 15,000 employes obtain a living 
through the building of such a ship. 
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Driving a Spike 


Using a Crosscut Saw in Her Work shop 
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One of Her Drawings 


; How Miss Smith Drinks 


Sketching 


Photos 
Copyrighted 


| by 
Kittie M. Smith 


Putting Glasses 


Using a Typewriter Writing Letters 
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HOME OF FRENCH DRAMATIST 
PRESERVED TO FRANCE 
This quaint house, once the home of 


Pierre Corneille, near Rouen, has been 
preserved to France as a memorial to 
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PERCENTAGE OF CASUALTIES 
IN A MODERN BATTLE 


It is estimated that the number of 
men killed and wounded in a modérn 
battle, when a division of 18,000 sol- 
diers sustains a loss of 


Mal 


al 10 per cent, is as fol- 
lows: 20 per cent, or 
360, will be killed out- 
right; 8 per cent, or 
144, will be so seri- 
ously wounded that it 
will be inadvisable -to 
move them; 40 per 
cent, or 720, can walk 
to the rear for treat- 
ment; and 32 per cent, 

or 576, will require 
transportation. These 

percentages are used 
for the purpose of es- 
timating the amount of 
transportation _neces- 
sary, and in calculat- 


ing the time required 


J. P. Morgan Consgibeged to the Fund Raised to Preserve This Home for clearing a field of 


f a Poet and Dramatist to France 


this poet and dramatist by the raising 
of $9,000, the last $2,000 of which was 
contributed by the late John Pierpont 
Morgan. 


dead and wounded. In 
recent wars the mortality among those 
of the wounded that have been col- 
lected and removed to the rear, has 
been but 3 per cent to 6 per cent. 


GUNS IN AEROPLANES SHOOT 
WITH GREAT ACCURACY 


That machine guns can be fired from 
flying aeroplanes with a greater degree 
of accuracy than has yet been attained 
by shooting along the 
ground has been 
demonstrated as a fact 
during recent experi- 
ments conducted by 
army officials of the 
United States and Eng- 
land. The tests showed 
that a target was struck 
about nine times out of 
ten from the deck of an 
airship, which indicates 
that a very. small 
amount of ammunition 
was wasted, 


SIGNATURES SERVED ON A 
SILVER TRAY 
Serving signatures, instead of viands 


and edibles, on a silver tray was the 
unusual method adopted by the agents 


Silver Salver Bearing Signatures of Donors 
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of a well-known automobile concern 
of England in presenting their manag- 
ing director with a token of their 
appreciation in the form of a solid silver 
salver upon which were engraved the 
autographs of those who participated 
in its selection and presentation. 


BRONZE HOSE USED IN 
OILING WARSHIPS 


Bronze hose, constructed without 
the use of rubber, canvas, or leather, is 
now being used for oiling the liquid- 
fuel warships of the ' 
British navy while 
traveling at high speed 
out at sea. The method 
of oilingsis for the war- 
ships to tow the fuel 
vessel at a distance of 
about 1,200 ft., the oil 
being pumped from the 
latter to the former 
through a flexible metal hose. Steel- 
wound spiral hose was first tried, but 
this corroded after a moderate amount 
of wear, and bronze was substituted. 


GREAT SPAN OVER HUDSON 
HAS BEEN PROPOSED 


The construction of a great bridge 
across the Hudson River at New York 
City has been recommended by the 
New Jersey and New York Interstate 
Bridge Commissions. The proposed 
structure would have a span of about 
2,800 ft.,a width of 108 ft., and a height 
above the river of 170 ft. It would 
cost $42,000,000. Two tunnels under 
the river, one for eastbound traffic and 
the other for, westbound traffic, have 
also been advised. 


CHINESE ARMY TO HAVE 
MANY AEROPLANES 


The Chinese army is to acquire an 
aerial corps of close to 1,000 aeroplanes 
by the end of 1916, the budget for the 
current year providing for 250 ma- 
chines. The government has engaged 
a French military airman to organize 
the aerial navy. 


BOY DRIVES SHEEP AND 
DOG IN HARNESS 


Teaching a sheep and dog to do 
teamwork in drawing a cart was the 
somewhat difficult 
task undertaken and 
successfully carried 
out by the boy shown 
in the cart. He like- 
wise planned and 
made the_ harness. 
The queer team was 
not trained for show 


This Dog and Sheep 
Pull Well in Double Harness 


but for use, and when the boy owner, 
Louis Held, of Lyons, Wis., was asked 
to lend himself and team as one of the 
attractions at a county fair he refused 
on the grounds that it would worry the 
sheep and disturb the even temper of 
the dog. 


WHEN ANOTHER FLAG FLOATS 
OVER OURS 


The only occasion upon which 
another emblem 


is allowed to 


float over the 
stars and stripes | 
is during the | S 


time when the 
church call is 
being sounded at 
navy yards and | 
upon vessels of | 
the navy. The 
picture shows 
the position of 
the national em- 
blem and_ the 
church call upon 
the flagstaff at a 
naval station on 
the Pacific coast. 
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BIPLANE WITH DRAGON- 
FLY CHASSIS 
- The dragon-fly type of aeroplane 


chassis or body, distinctly a develop- 
ment of the monoplane, is being found 
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FURNITURE CASTERS OF 
LEATHER 
Many furniture casters are now be- 
ing made from leather by cutting disks 


of the required size and cementing 
them together to form 


the wheel, which is then 
put into a lathe and 
turned until the face of 
the wheel is rounded. 
Disks of metal, fas- 
tened to each side of the 
wheel, provide bear- 
ings for the axle that 
runs through the wheel, 
This type of caster is 
made for use on hard- 
wood floors, and cast- 
ers of compressed felt 


The Comfortable Chassis of the New Bristol Military Biplane 


just as satisfactory for biplanes, one 
of the latest and best examples of the 
adaptation being here shown in a mili- 
tary biplane, recently ordered from an 
English concern by a foreign power. 
This type of chassis, with the power 
plant mounted in its head, the propeller 
direct-connected, and the pilot’s and 
passenger’s seats just back of the 
engine, assures a riding comfort that 
has always been one of the distinct 
advantages of monoplane construc- 
tion. This chassis is hung centrally 
between the upper and lower planes 
of the machine. 


INTERNAL STRESS REVEALED 
IN CELLULOID MODELS 


With the aid of celluloid models of 
gears, an engineer is enabled to ascer- 
tain, almost at a glance, just how much 
internal strain similar gears made of 
steel will probably withstand and 
where they are most likely to give way. 
Glass models were formerly used but 
they proved too brittle. Rays of light 
are passed through the models in oper- 
ation, and a strain appears as a color 
fringe, enabling the proper construc- 
tional remedy to be applied. 


are also manufactured 
for the same purpose. 
Other styles of casters 
include those of glass, designed for the 
purpose of insulation, and ball-bearing 
casters having no wheel, but a ball that 
revolves on a circle of smaller balls. 


FALLING CHIMNEY “SNAPPED” 
IN MID-AIR 


A chimney, 100 ft. in height, com- 
posed of 60,000 bricks, was recently de- 
molished in Plattsmouth, Neb. The 
wrecking was accomplished by taking 
a few bricks at a time from the base 
until more than half of it was removed, 


One-Hundred-Foot Chimney Photographed 
While Falling 
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substituting oil-soaked blocks for the 
bricks as the work progressed, and 
then setting the wood on fire. The 
chimney fell 15 minutes after the wood 
was set on fire, and the camera caught 
it as its fall was almost exactly half 
completed. 


THE SOURCE OF ARTESIAN 
WELL WATER 


The source of the water which sup- 
plies the majority of active artesian 
wells is the water-filled stratum of 
sandstone or other 


MANGANESE-STEEL BUCKETS 
FOR PANAMA DREDGING 


The hard-rock digging which the 
dredge encountered in the Pacific en- 
trance channel of the Panama Canal 
induced the placing of an order for six 
manganese-steel buckets to replace car- 
bon-steel buckets originally used. 
These buckets have a capacity of 35 
cu. ft. each and the dredge operates 39 
of them on a chain. The purchase of 
the manganese-steel scoops was in- 
tended for experimental purposes. 


porous rock material 
through which the 
liquid very slowly 
passes between other 
layers of impervious 
rock or clay until it is 
tapped and comes to 
the surface, if the sur- 
face at this point is 
below the source of the 
supply. It was for- 
merly supposed that 
the water of artesian 
wells came from con- 
stantly flowing under- 
ground streams or large 
reservoirs, but this 
conclusion has _ since 
been proven to be mere 
guesswork. To illus- 
trate how slowly under- 
ground water travels, 


following the dip or 
the slant of the rock 
or clay, there are many artesian 
wells along the Potomac River in Vir- 
ginia from which, according to some 
geologists, water is now being taken 
that fell as rain 160 miles distant from 
the wells when Washington was presi- 
dent of the United States, having trav- 
eled underground at the rate of be- 
tween one and two miles per year. 


(Sir Edward. Grey is urging that the 
English people purchase Sulgrade 
Manor, in Northampton, the home of 
the ancestors of George Washington, 
and present it to the United States as 
a good-will gift. 


Courtesy Die Export Woche 
German Locomotive Crane Operated by Self-Contained Power 


GIANT CRANE OPERATED BY 
STORAGE BATTERIES 


The interesting feature of this loco- 
motive crane of German construction 
is its hoisting machinery, which is oper- 
ated by means of a battery of 150 stor- 
age cells instead of power direct from 
an electric cable. A heavy counter- 
weight at one end of the crane enables 
a load of almost eight tons to be lifted 
without upsetting the machine, which 
is propelled by a 22-hp. motor and 
will easily pull three or four loaded 
freight cars at a speed of about four 
miles an hour. 
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THREE LOCOMOTIVES 
CRASH IN STORM 
It seems miraculous that these lo- 


comotives could be so wrecked with- 
out serious injury to the engineers and 


CHINA BUILDS LONG BRIDGE 
OVER YELLOW RIVER 
After having been under construc- 
tion for three years, one of the longest 
bridges in China was opened for traf- 


fic in December last. 
It connects the north- 
ern lines of the Tsien- 
tsin-Pukon railway 
over the Hwangho, or 
Yellow River, which 
is regarded as_ the 
world’s most treacher- 
ous watercourse. The 
site is about 660 ft. 
from its mouth. Be- 
tween abutments, the 


Three Locomotives Pynetieint in Collision without Serious 


njury to the Crews 
firemen, yet the crews of all three loco- 
motives escaped with but slight inju- 
ries. The wreck occurred on the Grand 
Trunk Railroad near Buffalo, a freight 
train, drawn by two heavy locomotives, 
colliding head-on with a cattle train 
drawn by one locomotive. The freight 
train was running at a speed of about 
30 miles an hour, and the cattle train 
slightly slower. A _ blinding snow- 
storm was responsible for the collision. 


REFUSAL TO CANCEL STAMPS 


RESULTS IN WITHDRAWAL 


Owing to the refusal of a great num- 
ber of minor post-office officials to can- 
cel the new Romanoff ter-centenary 
commemoration postage stamps issued 
by the Russian government, the differ- 
ent series, bearing the likenesses of the 
present czar and several of his prede- 
cessors, were withdrawn. From the 
day that these stamps were first used, 
certain officials refused to obliterate 
the portraits of the present czar. As 
a result of the decision to recall the 
issue, these stamps have become valu- 
able with philatelists. 


CHorticulturists of the Bureau of 
Plant Industry at Washington are ex- 
perimenting to develop a rose from 
which attar of rose can be distilled, 
that will thrive on American soil. 


bridge has a length of 
4,120 ft., the greatest 
span being 540 ft. The structure in- 
cludes nine flood-approach bridges, 
each with a span of 300 ft. The perma- 
nent way on the main span is 44 ft. 
above low water. The bottom of the 
foundations lies 20 to 24 ft. below the 
river bed and piles were driven 42 ft. 
below the foundations. 


NEW METHOD OF HANGING 
PORCELAIN INSULATORS 


A new type of insulators for electric 
cables carrying high-tension currents 
consists of a series of bowl-shaped por- 
celain members, 
the upper sides 
of which are cov- 
ered with close- 
fitting metal 
caps extending a 
little below the 
edges of the 
members, which 
are connected to 
each other as 
shown. It is 
claimed that the 
metallic armor 
furnishes protec- 
tion against 
stone-throwing 
youngsters, breakage due to handling 
and mounting, and also prevents the 
insulators from becoming wet by rain 
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or snow. It is further claimed that 
these metal protectors form a con- 
tinuous path along which discharges 
can take place without touching the 
porcelain parts, in case of any sudden 
or heavy increase in the voltage of the 
line. 


BABIES’ WHITE CLOTHING 
MAY INJURE VISION 


“Let white be utterly abolished,” 
says an eminent London specialist, re- 
ferring to the color surroundings of in- 
fancy, “and in a few 
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PHOTOGRAPHY OF WOOD 
WITHOUT CAMERA 


A simple and accurate way of ob- 
taining photographs of the grains of 
different kinds of wood without the use 
of a camera is to place a very thin 
slice of wood in an ordinary printing 
frame, insert a piece of photographic 
paper, and proceed in the ordinary 
manner of printing from negatives. 
The print thus obtained, however, is 
a negative instead of a positive, the 
pores of the wood showing as black 


generations I believe 
there would be a 20- 
per-cent decrease in the 
number of people wear- 
ing glasses.” Leading 
physicians and eye spe- 
cialists in this country 
have also reached a 
somewhat similar con- 
clusion, and it is not 
altogether unlikely that 
a campaign may be 
waged against the use 
of so much white. 
Everything sur- 
rounding the infant in 
fairly well-to-do fam- 
ilies seems to be white. 
Until several years old, 
the baby is generally 
dressed in white, given 


white celluloid toys, 
put to sleep in white ‘Gourtesy Wood Oraft 
cribs, the nursery 


usually white, and the 
nurse always wears white aprons. 

“No wonder baby blinks his weak 
little eyes and turns his head painfully 
away from glaring light,” says the Op- 
tical Journal and Review. “White is 
not for babies and should never be 
used in the nursery. Neither should 
baby be dressed in white, nor his nurse, 
nor his pet rag dollies, nor should the 
little crib or carriage or furniture be of 
white.” 

Thousands of people, according to 
this authority, grow up with weak eyes 
solely because they spent their infancy 
in white surroundings. 


is Above— Negative Print of Cross Section of.Bird’s-Eye Maple Made without 
Below — A Positive Print of the Bird’s-Eye Maple 


Made from the Paper Negative 

spots and the dense fibers as white 
areas. It is therefore necessary to 
print from this negative to obtain a 
photograph that shows the wood as it 
appears to the eye. 


STEEL-TAPED CABLE TAKES 
PLACE OF CONDUITS 


In all large cities electric and tele- 
phone wiring is no longer carried over- 
head, but underground, in conduits. 
The regulation conduit, however, is 
too expensive for extensive use in 
many small cities, so a steel-taped cable 
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has been designed which is claimed to 
serve just as well for certain purposes. 


The field for the steel-taped cable in- 


Steel-Taped Cable Laid under Pavement 

for Street Lighting 
cludes suburban districts, parks, pri- 
vate estates and manufacturing plants 
where conditions do not justify the 
expense of a conduit system and where 
changes are seldom made. The illus- 
tration shows such a cable, comprising 
a regular lead-covered cable coated 
with jute and tar, over which are two 
windings of steel tape in reverse direc- 
tions, being laid under a brick pave- 
ment to feed street lamps. In using 
the cable for park lighting in Hender- 
son, Ky., it was laid in a narrow, shal- 
low trench, with the earth replaced and 
sodded. 


IMPROVED METHOD OF 
EXTRACTING BENZOL 


Benzol, which is contained in the 
naphtha produced by the destructive 
distillation of coal, from which it is 
separated by fractional distillation, 
may yet prove to be a possible substi- 
tute for gasoline, owing to a new proc- 
ess of coal distillation. The value of 


the new system lies in the large in- 
crease of yield over the existing coke- 
oven methods of recovery. By the 
latter, only from 1 to 1% gal. are re- 
covered from the ton, while by the new 
method one ton will yield 3 to 10 gal., 
or on an average, 5 gal., and at a tem- 
perature of only 800 deg. F. instead of 
2,000 deg., as in the case of the coke- 
oven process. More interesting still, 
it has been found that by this process 
Scotch “cannel,” a kind of coal once 
extensively used in gas works, but now 
greatly fallen in value, will give, 
through suitable treatment, as much as 
20 gal. of benzol per ton. 


WINDOW BUILT TO CALLA 
LOST SON HOME 


A little window in the wall of a 
Kentish cottage bears a sad history. It 
faces the sea and was built by a mother 
whose only son ran away to be a sailor 
because of his father’s anger. The win- 
dow was constructed by the mother 
eight years ago, and every night since a 
lighted candle sheds a beam out to sea, 
illuminating two little figures on the 
window ledge, the boy’s youthful toys. 
The mother hopes they will bring her 
son back. 


A Window That has been Calling a Son Home 
for Eight Years 
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BUFFALO POSES AS MODEL 
FOR SCULPTORS 


One of the finest buffaloes of the 
herd in the New York Zoological Gar- 
den is kept in a separate corral for the 
benefit of the sculptors who wish to 
model the now almost extinct animal. 
The illustration shows an ambitious 
student of sculpture at work. It is 
not unusual to find several sculptors 
working at a time. 


TESTING AN UNSINKABLE 
LIFEBOAT 


This egg-shaped, unsinkable lifeboat 
was given a practical demonstration 
recently in the Hudson River before the 
U.S. Board of Supervising Inspectors 
of Steamboats. The craft is built of 
galvanized steel plate, and has a steer- 
ing or outlook tower fitted with four 6- 
in. portholes. Entrance to the boat is 
by two hatches or manholes, one for- 
ward and one aft. The rudder is fitted 
with two tiller handles, so that the boat 
may be steered from within or from the 
outside. 

In the tests, seven men swung out 
over the water from the handrail 
encircling the upper part of the craft 


Sculptor Modeling a Buffalo at the New York Zoo 


in an attempt to turn her over, but she 
resisted every effort. With 18 persons 
aboard she sank to the depth of the 
fender. 


Lowering a Noncapsizable, Unsinkable Lifeboat 
into the Water 
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STEEL BAGGAGE TRAILER FOR 
AUTOMOBILES 


A steel trailer for carrying baggage 
behind motor cars, instead of convey- 


ing it upon the top of or inside an auto- 
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DRILLING MANHOLE UPWARD: 
INSTEAD OF DOWNWARD 


Drilling a manhole through solid 
rock, in an upward direction instead 
of downward, is an unusual feat that 
was recently accom- 


plished in Baltimore 
by an engineering firm 
employed to improve 
a certain section of that 
city. The manhole was 
worked upward from 
a tunnel 22 ft. under- 
ground by drilling 36 
holes in a circle from 
the roof of the tunnel 
upward, with one hole 
in the center, which 


Motor Luggage Trailer Made of ‘Steel 


mobile, has made its appearance. The 
trailer is built of steel throughout and 
mounted upon two rubber-tired wheels, 
which run on ball bearings of special 
construction. 

The vehicle also is attached to the 
rear of the car by a special joint that 
permits the trailer to be pushed back- 
ward by the car without swinging 
from side to side. 


was the only one that 
was used for charging 
and firing. When it be- 
came no longer possible to operate the 
drills from the bottom, holes were 
drilled from the top to meet those 
drilled from the bottom. Then the 
bottom of the center hole was stuffed 
with bagging, several feet of sand were 
packed on top, and the hole was 
charged and fired in the usual way. 
In this manner the manhole was driven 
upward to the surface of the ground. 


MODIFYING THE DIN OF 
MAGNIFIED SOUND 
For the purpose of improving the 
acoustic properties of a manufacturing 


building in which the noise of ma- 
chinery seemed unusu- 


RUBBER LIFEBOAT REPAIRS 
ITSELF AUTOMATICALLY 
A London inventor has constructed 


a collapsible lifeboat having a special 
rubber skin which automatically re- 


ally loud, fine piano 
wires were strung 
across a room some 3 
ft. from the ceiling 
and several feet apart. 
The nerve-racking din 
was minimized to a 
marked degree, owing 


to the breaking up of 
the air vibrations by 
the wires, and the workers became 
more efficient. In homes, the use of 
rugs, draperies and curtains are im- 
portant modifying elements. 


Folding Lifeboat Which Repairs Itself When Punctured 


pairs itself when punctured. The illus- 
tration shows a model of the lifeboat 
being fired at with a revolver, the 
material remaining water-tight. 
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TRAVELING CRANE HAS 
UNIQUE SWITCHES 


Unlike the ordinary traveling cranes, 
the electric hoist here illustrated is of 
a monorail type that runs from depart- 
ment to department through narrow 
passages and doorways, has several 
branches, and runs around curves. 
Probably the most interesting feature 
is the track switches, which have no 
moving parts. There are no open ends 
of track to be guarded, no setting of 
switches for the desired direction of 
travel, and the trolleys run through the 
track switches in all directions without 
stopping. All the operator has to do 
is to select his route and pull the re- 
quired lever. The two I-beams, con- 
stituting the main or straight-through 
track, and the third I-beam, which con- 
stitutes the spur or curved track, have 
cast-steel extension pieces, or tongues, 
rigidly secured to the terminals, the 


Running through One 
of the Track Switches 


The Electric Monorail Crane 
About to Take One 
of the Switches 


The Traveling Crane Running 
around a Curve 


projecting portion of each tongue being 
at the same level as, and forming a 
continuation of, the bottom flange of 
the I-beams. These tongues are so 
shaped that there is sufficient space left 
between them for the trolley trucks to 
pass. 

When the trolley approaches a 
switch at which it is desired to run 
from the main to the spur track, the 
operator pulls the steering lever. This 
raises a horizontal roller to a position 
in which it engages a curved rib on the 
under side of the central switch-tongue 
and the leading truck 
is swiveled, thus di- 
verting the crane to 
the spur track. No 
operation of levers 
is necessary to re- 
turn from the spur / 
to the main track, 
nor to run through |W 
the track 
switch on the 
main track in 
either di- 
rection. 
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A FASCINATING TOY FOR THE 
CHILDREN 


‘ Among the latest devices for amus- 
ing the young folks is a toy that 


A Toy That Makes Showers of Harmless Sparks 


throws showers of harmless sparks 
which are especially effective in. the 
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dark. The device consists of an emery- 
covered wheel with a metal axle upon 
which is hung a tin clamp. At either 
end of the axle is a loop of twine with 
pasteboard disks at the outer end. The 
toy is held in the two hands by the 
pasteboard disks and whirled around 
about 30 times in order to twist the 
strings. Then, on moving the hands 
toward and away from each other, the 
wheel buzzes around, striking the tin 
disk and producing showers of sparks. 


CA little electric light and battery of 
the pocket variety attached to a mem- 
orandum pad in such manner that the 
light is thrown directly upon it, was 
recently patented. 


GRADE-CROSSING BARRIER WITH FLASH LIGHT 


An automatic flash light for attach- 
ing to the middle of the barrier or bar 
used for guarding grade crossings of 
railroads has been invented. The light 
source of the apparatus is a steel bot- 
tle located at the heavy end of the 
barrier and containing acetylene gas 
dissolved in acetone. The gas is car- 
ried to the flash-light lamp by means 


of a single metallic tube and constantly 
maintains a small jet of flame for ignit- 
ing the flash light when the barrier is 
let down. The cost of operating the 
device is extremely low. . 
CA company in Copenhagen, Den- 
mark, makes the disinfecting of tele- 
phones its business. 


Automatic Flash Light for Railroad Grade Crossings 
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ENGLISH MINE-RESCUE 
AUTOMOBILES 


In addition to the provision that 
every coal mine shall maintain one or 


One of the Eng- _———— 
lish Mine - Res- 

cue Automo- 
biles. The Ap- 
paratus Neces- 
sary for Rescue 
Work, Such as 


Like, 
tained in the 
Compartments 


more competent rescue brigades, the 
English requirements provide that a 
fully equipped rescue automobile be 
attached to every central rescue station 
in constant readiness for calls. The 
rescue automobile of the Rhymney 
Valley station is here shown. In the 
numerous compartments are two pul- 
motors, a pump and fire extinguishers, 
oxygen cylinders, lamps, potash car- 
tridges, tools, and the self-contained 
rescue helmets and jackets used by the 
rescuers. 


A MODERN GOLD-DREDGING 
MACHINE 


One of*the modern gold-dredging 
machines comprises a digging appara- 
tus at the bow of the boat, for raising 
and delivering the material into a 
screen, located about amidships, in 
which the material is sized and washed ; 
and an elevator or stacker at the stern, 
conveying the over-size material from 
the screen to a necessary distance 
behind the dredge and onto the pile of 
“tailings,” or refuse. 

The machinery also includes a gold- 
saving device, for recovering the prec- 
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ious metal from the material passing 
through the holes in the screen; a 
pumping apparatus, furnishing an 
ample water supply for washing and 
sluicing the gravel, and the necessary 


ropes by means of which the dredge 
may be placed and held in any position. 

The excavating apparatus consists of 
an endless chain of buckets of great 
weight and strength, that will cut and 
dig not only the gravel, but the bed- 


rock as well. The action of the buckets 
is slow and powerful, so that the gold- 
bearing gravel is picked up in a mass 
with very little agitation. As the buck- 
ets are water-tight, there is no possibil- 


Modern Type of Gold Dredger Used in Brazil 
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ity for the gold to be lost, and the ma- 
terial is delivered into the washing and 
separating screen in an almost continu- 
ous stream. 


AN ENVELOPE SEALER FOR 
THE OFFICE 


The construction of this envelope 
sealer is such that the gum flap of the 
envelope is moist- 
ened by passing 
between two rolls, 
2 one of which is a 


. wet felt roll, the 
other being of 
steel. As the en- 


velope passes be- 


Seals 100 Envelopes 
a Minute 
tween these two 
rolls the flap is 
pushed down and 
held until the 
envelope is drawn 
between two other 
felt rolls that 
the envelope and 


seal 
moisture it may have 


thoroughly 
remove any 
obtained from the moist roll. The 
device weighs 14 lb., can be operated 
by any boy, and, it is claimed, will seal 
100 envelopes a minute when operated 
at full speed. 


MAMMOTH AERO FLEET TO BE 
BUILT IN GERMANY 


The German government is to spend 
$12,500,000 during the next five years 
for a naval fleet of dirigibles and aero- 
planes. This fleet is apart from that of 
the army, on which nearly $25,000,000 
is to be spent. The construction of 10 
dirigible balloons of the largest size, 
50 aeroplanes and 54 double, revolving 
balloon sheds is called for immediately. 
The aeroplanes alone will be manned 
by 1,452 officers and men. 
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LONDON LEGISLATES AGAINST 
NOISY MOTOR VEHICLES 


An “era of silence” began in London, 
England, on April 1 last. On that date 
an amendment order to the motor- 
vehicle laws, passed by the Local Gov- 
ernment Board, making it a misde- 
meanor to open the muffler cut-out of 
an automobile or motorcycle, went into 
effect. An interpretation of the law 
is that noise made by a motor is evi- 
dence of an infraction of the rule, 
whether a silencing contrivance is used 
or not. Paris authorities have also 
issued an edict making the use of 
muffler cut-outs punishable by fine or 
imprisonment. 


SALOME IN AN OLD 
CHURCH WINDOW 


The red-stockinged Salome of Lin- 
coln Cathedral, England, is one of the 
quaintest examples of the stained-glass 
work of the fourteenth century. It is 
a panel of the window which lights the 
south transept of the cathedral. With 


true dramatic instinct the designer se- 
lected for representation the moment 
in the story when, as he conceived it, 


Tix 


Courtesy The Graphic 
The Salome Window of Lincoln Cathedral 


Salome, dancing to charm the King of 
Judea, was poised on her hands. Sa- 
lome is here depicted red-stockinged 
and with red-gold hair. 
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COLD-STORAGE HOTEL FOR 
HOTTEST AMERICAN CITY 
A cold-storage hotel is to be built at 
El Centro, Cal., which is situated 250 
ft. below sea level in the center of the 
Imperial Valley, and is 
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EARLY TYPE OF FRENCH 
MOTOR OMNIBUS 
The type of motor omnibus first used 
in Paris was a steam-driven vehicle 
made in 1891, before the days of the 


considered by the 
United States Weather 
3ureau to be the hot- 
test city in the country. 
Yet the development 
of the surrounding ter- 
ritory brings many vis- 
itors the year round, 
to accommodate whom 
in comfort a company 
is now building a hotel, 
at a cost of $150,000, 
that will have a cooling 
system throughout the 
building, in every 
room, and even in every 
bed. The cooling pipes 
will be everywhere, the 


bed frames being made 
of them. The walls, 
floors, and roof of the building will be 
double, and will contain vacuum spaces 
throughout. The company guaran- 
tees the house will be delightfully cool 
in the hottest weather, and that the 
guests will be comfortable, and eggs 
and meat sweet and fresh even when 
the thermometer ranges around the 
120° mark for long periods. The hos- 
telry is to be ready for use this summer. 


RAILWAY CARRIAGE 


The Krupp factory at Essen, Ger- 
many, has, several exceptionally heavy 
railway cars for use in transporting 


One of the First Motor Omnibuses of Paris 


gasoline autobus. <A_ boiler and a 
small engine of the four-cylinder type, 
mounted on thé front of the platform, 
was used to drive the rear wheels by 
chains, and the wheels were bound 
with ordinary metal tires. The bus, 
which carried only six passengers in- 
side and three on the top seat, made 
quite a sensation when operated in the 
suburbs of the city. 


FOR HEAVY GUNS 


heavy guns and gun mountings. Four 
trucks, each having four wheels, carry 
a structure similar in appearance to a 


Special Railway Cars Used by the Krupps for the Transportation of Heavy Guns and Gun Mountings 
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bridge girder, on which the guns or 
gun mountings are placed for trans- 
portation. The complete outfit has a 
length of 87 ft., and a carrying capacity 
of 154 tons. 


PUTTING OBEDIENCE INTO 
NITROGLYCERINE 


In studying the properties of nitro- 
glycerine, an American chemist, Harold 
Hibbert, made the interesting dis- 
covery that there are two kinds of 
solid _ nitro- 
glycerine, and 
succeeded in ob- 
taining very 
beautiful photo- 
graphs showing 
the two different 
kinds of crystals 
which are 


formed. 
Fig. 1—Photograph of When freshly 
itroglycerine Crystals 


in Labile Form Which made nitro- 
xperiments ow wi 
Not Explode So Easily 4 I ycerine 1s 


As in Other Form frozen, crystals 
such as are shown in Fig. 1 are pro- 
duced, these being of what is called the 
“labile” form of nitroglycerine. If 
these are allowed to stand, they slowly 
change into the “stable” form of nitro- 
glycerine. The crystals shown in Fig. 
2 were obtained by cooling the liquid 
to a low temperature and then drop- 
ping in a crystal of the stable form. 

It will be seen 
that the shapes 
of the two kinds 
of crystals are 
altogether differ- 
ent. To see if 
there is any dif- 
ference in their 
liability to ex- 
plode, Mr. Hib- 
‘bert put a small 
Stable Form, of liquid 

the Liquid a small quantity 
of the two solid 

forms into steel cups, and allowed a 
2-lb. weight to drop upon them. The 
liquid exploded when the weight was 
dropped 6 in.; the stable solid, when it 
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dropped 10 to 12 in.,-and the labile 
form, when it dropped from 14 to 16 in, 

The discovery is particularly inter- 
esting because it seems possible that 
further researches may lead to the 
manufacture of some form of this ex- 
plosive which, with ordinary care, 
could be handled with perfect safety. 


NEW YORK’S NEW SUBWAYS 
COSTLIER THAN PANAMA 


From the standpoint of finances in- 
volved, the proposed New York Rapid 
Transit Subway System is one of the 
greatest engineering feats yet pro- 
jected. The total expenditure for the 
extension and improvement of existing 
lines and the establishment of a service 
to Brooklyn will amount, in round 
numbers, to $302,000,000. When com- 
pleted, the valuation of the entire sys- 
tem will exceed the cost of the Panama 
Canal work. A considerable mileage 
is already under contract. The entire 
system is to be ready for operation by 
January 1, 1917. 


WIRELESS FIRE ALARM BRINGS 
AID TO SHIP 


When fire broke out in the steering- 
engine room of the “Olinda,” while at 
anchor in lower New York Harbor, an 
alarm was turned in to the Brooklyn 
Navy Yard by means of the wireless 
system. Deputy Fire Chief Worth at 
the Battery headquarters was notified 
and a fireboat was soon on the way. 
The flames were quickly extinguished. 
This was the first time in the history 
of the New York department that an 
alarm had been sent in by wireless. 


“WHAT IS IT?” MACHINE 
OF THE MAY ISSUE 


The machine illustrated in the May 
issue without description, under the 
title of “What is It?,” is a trench 
excavator with bank-sloping attach- 
ment, designed for the digging of 
small, open drainage ditches or tile 
trenches. 


An Oxyacetylene-Welding 


By A. H. WAYCHOFF 


The expense of outfits for oxyacety- 
lene welding, regularly offered on the 
market, prohibits their use in the small 
shop or the average blacksmith shop, 


where the amount of work is not 
enough to make such an outfit indis- 
pensable. Yet some kinds of work re- 
quire a welding machine of this kind, 
and through the ingenuity of some 
shop owners, who had the time to 
spare, after various experiments, the 
construction at home of an inexpensive 
outfit has been made possible. The 


work done with this apparatus is, in all 


Fig. 1—The Complete Outfit is Constructed 
on a Base with Wheels So That It can be 
Drawn about a Shop or Taken Where It 
is Required to Do Any Welding 

cases, up to a certain thickness 
of metal, equal to that per- 
formed with a more expensive 
machine. The outfit described 
in the following is one result- 
ing from these experiments, 
and it is complete within itself 
in that it makes its own oxy- 
gen and acetylene gas. The 
construction of the parts constituting 
the outfit, as shown in Fig. 1, will be 
described separately. 


The Oxygen Generator 

The receiver A, Fig. 2, is made of an 
old hot-water boiler, 60 in. high and 
24 in. in diameter, holes being drilled 
and tapped for 14-in. pipes, at B and C, 
near the bottom. As this receiver must 
be kept half full of water, the filling 
pipe, connected at B, should be carried 
up a little above the halfway point on 
the outside, and a globe valve and fun- 
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nel attached. This valve should always 
be kept closed except when filling with 
water. A hot-water boiler usually has 
two holes in the head, and pipe con- 
nections were made in these, one being 
equipped with a needle angle valve, D, 


K 


Fig. 2—The 
Retort and 

J Receiver as 

They are 

Connected G 
for 
Generating 
the Oxygen TH 
Gas 


and the other with an ordinary steam 
gauge, E. 

The retort F consists of a piece of 
pipe, 18 in. long and 5 in. in diameter, 
with a blind flange fitted on each end. 
A gasket is placed between the blind 
and regular flanges, to make the retort 
perfectly air-tight. The interior of the 
retort is fitted with a tray, G, made of 
a piece of tin. The retort is placed on 
supports, about 214 ft. high, and a gas 
burner, H, is attached beneath, as 
shown. The center of the retort on 
top is drilled and tapped for 1-in. 
pipe, and connections made, as shown, 
to the receiver A, at C. A %-in. globe 
valve, J, is inserted in the line, and a 
safety valve, K, placed at the top, as 
shown. The upper part of this pipe 
line should be carried a little above the 
top of the receiver A. 

The oxygen gas is generated from 
equal parts of manganese dioxide and 
potassium chlorate. These chemicals 
should be absolutely pure and free from 
dirt or sawdust. They are placed in 
the tin tray G, which is slid into the 
retort by removing one of the blind 
flanges, and after both blind flanges are 
bolted tightly in place, inclosing the 
chemicals, the gas burner H is lighted, 
the receiver being first half filled with 
water and the valve J opened. As soon 
as the chemicals become hot they will 
give off oxygen gas, which is forced 
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through the pipe connecting the retort 
with the receiver and through the water 
in the bottom of the receiver to the 
upper part where it is stored ready for 
use. When the desired pressure is ob- 
tained, the gas burner can be regulated 
so that just sufficient gas is generated 
for use in the torch. It is absolutely 
necessary that the chemicals be kept 
clean and that no sulphur or any form 
of organic chemicals, such as sugar, 
wood, sawdust, etc., be allowed to get 
mixed with the potassium chlorate, as 
it will then become a violent explosive. 
There is no danger, however, if the 
chlorate is kept clean. The working 
pressure is from 25 to 40 lb., and the 
safety valve should be set to hold a 
pressure of from 50 to 60 pounds. 


The Acetylene Generator 


Another range boiler, the same size 
(60 in. high and 24 in. in diameter) as 
the receiver for the oxygen, is used for 
the acetylene generator and reservoir. 
The boiler, as shown at A, Fig. 3, is 
drilled and tapped for a 14-in. pipe, at 
B, and a pipe connection with a globe 
valve and funnel is attached to fili the 
boiler half full of water as in the case 
of the oxygen receiver. The valve 
should be kept closed except when fill- 
ing with water. A hole, 3 in. in diam- 
eter, is cut in the opposite side near the 
bottom, and a short nipple used with a 
flange and a blind flange, as shown at 
C. This is used in cleaning out the 
residue that accumulates from the used 
carbide. The cleaning-out hole could 
be supplied with the regular handhold 
attachments in the place of the nipple 
and flanges. 

The top of the boiler is equipped in 
a similar manner to the oxygen re- 
ceiver, There are two pipe connec- 
tions, one having an angle needle 
valve, D, and the other fitted with a 
gauge, FE, and a safety valve, F. 

The feeding hopper for the carbide 
is made as follows: A hole, 2 in. in 
diameter, is cut in the boiler near the 
top, at G, and a 2-in. pipe flange bolted 
over it to make a tight-fitting joint. A 
2-in. nipple, H, 4 in. long, carrying a 
tee, J, another nipple, K, 6 in. long, and 
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a cap, L, are screwed into the flange. 
The cap is drilled in the center, tapped 
and fitted with a stuffing box, to admit 
the rod M that controls the feeding de- 
vice N. The side outlet of the tee J is 
fitted with a short nipple, on which is 
attached the carbide hopper. The 
body O of the hopper is made of a 12- 
in. length of standard 6-in. pipe with a 
flange and blind flange, P, for a cover- 
ing. The bottom is made of a cap 
drilled and tapped centrally for the 
pipe connection to the tee J. The 
feeder N is made to fit the hole in the 
2-in. pipe snugly, and by the operation 
of the lever Q a charge of carbide is 
introduced into the reservoir where it 
drops into the water and is converted 
into acetylene gas. The pressure re- 
quired is from 5 to 15 lb. and can be 
easily kept up by the working of the 
feed lever. 

The pressures for both the oxygen 
and acetylene are so low that second- 
hand boilers can be used as well as 
new ones, so long as they are gas-tight 
and not rusted out in any place. 

The torch is a very difficult tool to 
make and it is advisable to purchase it 
from any oxyacetylene-supply house. 
The cost of a good one will be from $5 
up. Any drug store or oxyacetylene- 
supply store can furnish the manganese 
dioxide and the potassium chlorate, 
also the welding rods and fluxes. 

When the two generating plants are 
complete they are connected as shown 
in Fig. 1. They can be set on a plat- 
form equipped with wheels for hauling 
it about. In this case a small gasoline 
tank will have to be supplied and ar- 
rangements made to have a heating 
burner for the oxygen retort. 

To start the torch, light it and grad- 
ually turn on the acetylene, until it is 
burning with a steady flame, then 
slowly turn on the oxygen until the 
color comes to a bluish tint with a 
small white tip in the center. This will 
produce the hottest flame. 

The welding is a very simple opera- 
tion; in fact, it is much easier than to 
do brazing. Make a V-notch on the 
break, place the pieces together, then 
turn the flame into the notch, which will 
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melt the metal on the edges and cause 
it to run down into the crevice. Apply 
a welding rod of the same material as 
the work being welded in the notch and 
allow the flame to melt it and fill the 
space with metal. Scaling powder is 


Fig. 3—The Gas 
Reservoir and 
Carbide Hopper 
for Charging 
the Space with 
Acetylene Gas 


used on copper and cast iron, and an 
aluminum flux for aluminum, but a 
good job can be done with borax and 
boracic acid mixed. These instruc- 
tions are very simple, but nevertheless 
an outfit made as described will do just 
as good work as any high-priced outfit 
that can be bought. 


Pulling a Broken Pump Rod 


Make a ring of heavy wire that will 
slip easily into the 
well casing and have 
a hole large enough 
to encircle the rod. 
Fasten wires loosely 
to the opposite sides 
of the ring. Lower 
the ring into the cas- 
ing, at the same time 
keeping the ring as 
nearly level as possi- 
ble, until it slips over 
the end of the rod at 
least 12 in. Pull on 
one wire only, and 
the ring will grip the 
rod so that it can be 
drawn out.—Contributed by Theodore 
Wilson, Atlanta, Ind. 
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Water Cooler 


Drinking water iced in a pail is not 
agreeable to all persons and many 
times will cause sickness to workmen 


Cooler for Water Where the Ice is Kept in a Separate 
Compartment Surrounded by the Water 


in shops during very hot days. The 
water should be cooled by ice placed 
in a separate chamber which is sur- 
rounded by the pure water. 

A cooling tank that will supply pure 
water for about 60 workmen can be 
easily made in the following manner: 
The water receptacle is shaped like a 
bottle and when filled with pure water 
it is placed in an inverted position so 
that the neck will extend into the base 
which has a faucet attached. The ice 


chamber is placed in the base where, 


the water entirely surrounds it. The 
three parts are made of galvanized iron. 


Growing Large Onions in Rich Soil 


An onion grown in rich soil will pro- 
duce large tops and small bulbs. This 
I averted by tying a piece of linen 
thread around each plant, about 114 
in. above the ground, to strangle the 
top. The thread must be tied neither 
too tight nor too loose, just tight 
enough to prevent too much sap flow- 
ing into the top. I found that this 
would produce large bulbs and small 
necks, therefore better onions, that 
would also keep much longer when 
stored.—Contributed by J. W. Bauhol- 
ster, Gresham, Ore. 


Tapping a Large Electric Cable 


On construction work it is frequently 
necessary to tap a line at right angles, 
and where the line is made up of sevy- 
eral strands the proper way to make 
the connection is shown in the sketch, 
The insulation is removed, at the place 
for the connection, from the straight- 
line cable for about 3% in., Fig. 1, and 
on the end of the line to be connected 
for about 514 in. These lengths are 
fora cable of 19 strands. The wires are 
then thoroughly cleaned and six of the 
strands on the end of the cable are 
turned down on each side of the cable 
from the outer layer, and three each 
way, at right angles, from the next 
layer, Fig. 2, whereupon the center 
wire is cut off. Wrap the three strands 
each way, as shown in Fig. 3, and draw 
them tightly around the bared straight 
cable, and wrap the six strands each 
way on top of the three strands in the 
opposite direction, as shown in Fig. 4. 
It is best to wrap each wire separately 
in the latter operation. Be careful to 
have the strands lying close together 
and drawn tightly around the cable. 
The finished wrapping should appear 
as shown in Fig. 5. Apply the flux and 
solder by pouring the melted metal on 
the joint. 

Any traces of the soldering flux 
should be removed after the joint is 
soldered. An application of alcohol 


Various Stages in the Operation of Connecting 
a Line at Right Angles to a Cable 


will clean the joint and keep it from 
corroding. Oiled linen makes a good 
substitute for the expensive tape on the 
joint, and this is then covered with the 
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usual application of friction tape, well 
painted. For wires of different sizes, 
the insulation must be removed for a 
different length, but in no case are any 
strands removed except the center 
strand as stated.—Contributed by G. E. 
Farquhar, Newark, Ohio. 


A Seat for the Window Washer 


Many times it is difficult to wash 
windows on account of the narrowness 
of the sill, and where it is lower than 
the stool of the window. The seat 
shown makes it an easy matter to get 
at the outside of the glass. 

The seat is made of a board, 15 in. 
long, 12 in. wide and 1 in. thick, to 
which two crosspieces of wood, A and 
B, are attached as shown. The piece 


A rests on the sill and B keeps the 
seat secured so that it must be lifted to 


The Seat is Held Rigidly 
to the Sill of the Window 

by the Metal Hooks 
be taken off. Two hooks of iron, C C, 
are fastened to the under side of the 
board where their ends will slip under 
the edge of the stool board.—Contrib- 
uted by Edward Silja, Chicago. 


Making Ells for Pipe 


The use of a jig in conjunction with 
a universal chuck makes it an easy 
operation to machine an ell in a drill 
press or lathe. The jig consists of two 
parts, the first, Fig. 1, being for ma- 
chining one opening in the ell and the 
second, Fig. 2, for finishing the other 
opening at a true right angle to the 
first. 

The first part-is made of round or 
hexagon stock, the latter preferred if 
a three-jawed chuck is used. The pin 
A fits a tapering hole and when driven 
in, it draws the ell in the opening 
tightly against the beads on the ends, 


the slot in the part being drilled and cut 
just wide enough to admit the body of 
the ell. 


After machining one opening the ell 


H A 


Fis.! 


Fis.2 
Positions of the Ell in the jig for Machining 
the Openings at True Right Angles 
is placed in the other part of the jig, 
Fig. 2, which is made in a similar man- 
ner to admit the body of the ell and the 
bead B. It is held in place with a 
screw, C, having a true pipe thread. 
The screw will hold the ell in position 
with the unfinished opening at a true 
right angle and straight out from the 
center. The turned shoulder D, on 
this part, makes it easy to place the 
whole in a chuck.—Contributed by 

Edwin Menger, San Antonio, Tex. 


Grouters for a Lawn-Mower Wheel 


The lawn-mower wheel that causes 
trouble by slipping may be easily reme- 
died with an auxiliary tire supplied 
with grouters made of small stove 
bolts. The tire is a piece of strap iron, 
about 1 in. in width and of a length to 
encircle the rim of the wheel, with 


Auxiliary Tire Supplied with Stove Bolts for Grouters 
to Attach on a Lawn-Mower Wheel 


ends bent up to receive a bolt for 
clamping it in place. The iron is then 
drilled or punched to receive the stove 
bolts. 
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Dogs to Hold Threaded Shafts in a 
Lathe 


In doing turned work on threaded 
shafts and bolts in a lathe it is neces- 
sary to provide some means other than 


The Slot in the Nut Forms a yon A That Grips 
the Threads on the S 

the ordinary dog to hold the work 
without injury to the threads. The 
method I use seems to be the best, and 
the device is very easily made and ap- 
plied. A nut that will fit the threads 
on the work being turned is cut almost 
in half with a hacksaw, as shown in the 
sketch, and used in connection with the 
regular lathe dog. The metal removed 
by the saw is sufficient to allow the nut 
to grip the threaded part of the shaft 
when the dog is clamped over it.— 
Contributed by John P. Kolay, Ithaca, 
New York. 


A Butterfly Valve 


When starting a gasoline engine in 
cold weather it is sometimes necessary 


*to shut off the air and allow only the 


Senety 7 for Placing in a Pipe to Control 
Air Supply to a Carburetor 


gas to enter for making a rich mixture. 
If the engine is not equipped for shut- 
ting off the air, a hand must be placed 
over the opening. Instead of this 
method, motors not so equipped can be 
fitted with a butterfly valve in the air- 
intake pipe-at small cost. Such a valve 
is shown in the illustration. The stem 
is a piece of 14-in. rod with a hacksaw 
slot cut almost the entire length. A 
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piece of 14-in. sheet brass is cut to the 
circle of the pipe, and filed across the 
center to fit the slot. Thus made no pin 
or screw is required to hold it in place. 
Holes are drilled through the walls of 
the pipe across the diameter, the cir- 
cular disk of brass put in place and the 
split wire shoved through the holes 
and onto the disk. A ‘-in. wire is 
then driven into a hole drilled through 
the stem, as shown, which locks the 
parts together and forms a lever for 
attaching a spring and the connection 
wire, if desired. 


Reflecting Light into an Ice Box 


A wood chopping bow] was procured 
and its bottom covered with small 
triangular pieces cut from a mirror. 
The reflector thus made was hung in 
the ice box directly in line with the 
store light outside when the door was 
opened. The reflected rays from the 


When the Door of the Ice Box is Opened the Reflected 
Rays Immediately Illuminate the Interior 


light gave sufficient illumination to all 


parts of the interior. The pieces of 
mirror are tacked on the bowl at vari- 
ous angles so the rays of light will be 
reflected in different directions—Con- 
tributed by E. L. Douthett, Kansas 
City, Mo. 


A Belt-Lacing Cutter 


An excellent and practical lacing 
cutter for doing the work quickly and 
uniformly can be made from two or 
more safety-razor blades and a suit- 


The Blades are Set in the Wood Handle and Spaced 
to Equal the Width of the Lacing 

able piece of hard wood, which serves 

as both handle and holder. Make the 

desired number of cuts in the wood 
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with a saw, then drive the blades into 
position by gently tapping them on 
the ends with a hammer.—Contributed 
by W. A. Jaquythe, Richmond, Cal. 


Jumbo Chuck for Watchmakers 


Not having the universal chuck in 
my set and being in need of something 
larger than the ordinary split chuck, I 
constructed a jumbo chuck from an old 
No. 12 gauge shotgun wad cutter. This 


An Ordinary Cutter for ma oy Shotgun Wads 
Made into a Jumbo Chuck 


not only served my purpose, but it is 
useful in many ways to the watch- 


maker.—Contributed by A. I. Hor- 
worth, Ben Avon, Pa. 


Staging Hook for Shinglers 


The usual method of attaching a 
shingle to a piece of timber, then driv- 
ing nails through the shingle into the 
finished part of the roof, many times 
causes a leak which could be avoided 
if hooks were used to hold the staging 
timber. Hooks, made as shown in the 
sketch, are attached by placing one 
hooked end into a space between the 
sheathing boards and hooking the tim- 
ber into the other end. , With this hook 
it is unnecessary to make any holes in 


r 


The Hook Prevents Making Holes _in the Finished 
Roof, and the Staging is Much Easier Raised 


the finished part of the roof.—Contrib- 
uted by Clyde Hall, Eureka Springs, 
Arkansas. 


A Line Holder for Brick Masons 


When laying brick on long walls it 
is often necessary to place a brick in 
the center to keep the line from sag- 
ging. A very simple tool, and one that 
is handy to use for holding the line, is 
shown in the sketch. Wherever it is 


necessary to hold the line, place a brick 
flush with the outside and slip the tool 


over the brick, allowing the spring to 
push the clamping part against the line 
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The Tool is Easily Clamped over a Brick and Holds 
a Line Flush with the Outside 
which lies on the face of the brick.— 
Contributed by Robert M. Thomas, 
Denver, Colo. 


Roof Scaffold without Fasteners 


In repairing or building chimneys a 
scaffold is necessary and the usual 
method is to fasten the vertical pieces 
to the roof. A better way is to fasten 


Scaffold Suggests for the Ridge of a Roof That 
equires No Fastenings 


the vertical supports to pieces nailed 
together to form an angle equal to the 
pitch of the roof. These pieces are 
placed over the ridge of the roof with- 
out any fastening whatever and the 
scaffold built upon them.—Contributed 
by Fred L. King, Islip, L. I. 


A Stud Driver 


When setting studs, the common 
practice is to put two nuts on the stud 


Ip 


Dimensions for a Driver to Turn %%-In. Studs 
into Place without Damage to the Threads 


and screw them up until they are well 
locked together, says Power. This fre- 
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quently injures the thread, but such 
damage can be avoided by making a 
stud driver similar to the one shown. 
For a %-in. stud a piece of 1-in. square 
stock is suitable. This is drilled and 
tapped out 14-in. deeper than the diam- 
eter of the stud. A %¢-in. hole is also 
drilled and tapped through from the 
top. This small hole allows a pin to 
be screwed through and come down 
on top of the stud, thus preventing in- 
jury to any threads on the stud when 
it is screwed in. 


Chain Oiler for a Bearing 
A method of providing a positive 
chain oiler for a shaft bearing running 
at a slow or medium speed is shown in 
the sketch. An 
ordinary —_inex- 
pensive open- 
link brass chain 
is used, and is 
run over a 
sprocket made 
by draw-punch- 
ing teeth in a 
strip of thin 
sheet brass hav- 
ing a_ length 
equal to the circumference of the shaft. 
A little figuring, or stretching of the 
brass strip, may be necessary to get the 
correct spacing of the teeth at the 
joint. A little solder, or escutcheon 
pins driven through the sprocket band, 
will hold the sprocket on the shaft.— 
Contributed by Wm. C. Terry, Boston, 
Massachusetts. 


Improved Method for Electrodeposi- 
tion of Platinum 


In view of the constantly rising price 
of platinum, a new method, recently 
published in a French journal, of 
electrolytically depositing it on baser 
metals to make them noncorrosible 
should be of interest especially to 
makers of laboratory utensils and 
apparatus. 

The platinum salt used to make the 
electrolytic bath is its chloride in com- 


bination with potassium. In passing 
the electric current through this bath 
a dark deposit of finely divided metallic 
platinum, so called platinum black, is 
formed on the object to be plated, at 
the cathode. The chemical reaction of 
the bath is alkaline at that point. It is 
therefore necessary to add some acid 
to the bath in order to obtain a plating 
that will stick. For this purpose no 
inorganic acid may be used, as it would 
attack the object to be plated, but citric 
acid—the acid occurring in lemons and 
various other fruits—is found very 
satisfactory. 

A suitable solution is made by dis- 
solving 10 parts, by weight, of citric 
acid and 2 parts of the platinum salt in 
100 parts of water. This solution is 
heated to a temperature of 185 deg. F. 
The object to be plated must be re- 
moved from the bath every 10 minutes, 
well dried and polished. By adding 
more of the platinum salt the bath may 
be rejuvenated, but can otherwise be 
used 25 to 30 times. 


Oil Spreader for an Oilcan Nozzle 


A very convenient device to spread 
lubricant over rapidly moving surfaces 
is made as shown in the 
sketch. It consists of 
the brush part, taken 
from a discarded tooth- 
brush, which is drilled 
centrally to receive the 
end of the can spout, a 
screweye being fas- 
tened in one end to hold 
it in place. The man- 
ner of using the device 
is obvious. — Contrib- 
uted by G. H. Holter, Jasper, Minn. 


Splitting Large Blocks of Stove Wood 


When splitting large blocks sawed 
from logs for stove wood, hit the top of 
the block with a slight slant of the ax 
directed toward the edge of the block. 
The ease with which blocks may be 
split will surprise anyone.—Contrib- 
uted by J. R. Quirk, Wheatland, Wyo. 


POPULAR MECHANICS 899 


Paving and Pavements 
By GEORGE LITTELL 
PART I 


[The object of-this article will be to give the reader a general idea of the course of procedure and the lates 
methods employed on a construction job of this kind. Only the actual work will be described.— ED.) 


Grading 

When the excavating gang arrives 
upon the job it finds that the engineer- 
ing crew has placed stakes, at regular 
intervals, along both sides of the pro- 
posed street. These stakes are marked 
with the “cut” to be made at that 
point and are placed at an offset from 
the curb line of the finished pavement. 
This offset may vary with conditions, 
but is usually about 3 ft. 

A pair of stakes are shown in posi- 
tion in Fig. 1, the “cut” 050 being 
equal to “cut” 0.50 ft., or, to be very 
plain, cut 1% ft. These cuts are given 
to the crown, or top, of the finished 
pavement and care must be exercised 
when doing the rough grading. When 
figuring the actual cut to be made, to 
ascertain the crown of the subgrade, 
the following method must be used. 
The given cut to the crown is the sur- 
face level of the finished pavement, 
so that the depth of the cut must be the 
total of the surface coating, the cushion 
coat and the depth of the concrete. 


WIOTH 
OF PAVEMENT 


Fic. 


36”. 


| Fig.2 


Stakes Set by the Engineering Crew Designate 
the Amount of Cut or Fill 


For example, a brick-paved street using 
the cut given in Fig. 1 would be as 
follows: 


Actual cut to subgrade........+.-+....-++ 1 ft. 5 in. 


To obtain the crown of the sub- 
grade three wooden tees, made as 
shown in Fig, 2, are used; two being 


Fis.3 


The Crown is Obtained y 


ighting over Tees Placed 
on the Stakes to 


djust a Center Tee 


painted black and one being painted 
white; or they may be painted red, 
white and blue. The point of a pocket- 
knife is placed into the stake, at X, 
Fig. 1, on either side of the road, and 
a black or colored tee is placed upon 
each. The white tee is then held be- 
tween them and lined up for height. 
A stake is then driven down 1 in. less 
than the actual cut to the subgrade or, 
using the example, 1 ft. 4 in. This 
operation is illustrated in Fig. 3. 

Stakes are then driven in on the off- 
set line and the actual grading is com- 
menced. If the soil is of clay, or fairly 
loose, an ordinary grading plow is 
used, but if it is composed of stone, 
pieces of block asphalt, cinders, etc., 
as is often the case, a router plow is 
called into action. One of these plows 
is illustrated in Fig. 4. 

The plows are started one after an- 
other up one side of the road and down 
on the other, leaving a hard road in 
the center for the use of the teams. 
After the sides are plowed up, the 
wagons use one side of the road while 
the plows loosen up the center. The 
same route is covered again and again 
until the subgrade is reached. Scrap- 
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ers are also used, sometimes, but not 
to any great extent when a heavy cut 
is to be made. 

The wagons are usually linéd up and 


Fic.4 


Implement Used Instead of the Plow for Loosening 
Up Earth Packed Hard by Traffic 


a crew of about 10 laborers is placed 
on the head or lead wagon; about eight 
laborers on the next wagon; about six 
laborers on the third, and about four 
laborers on each of the others. This 
method of loading keeps the teams 
continually on the move and the earth 
is speedily removed. 

When the rough grading is finished, 
the tees are again used and stakes are 
set 10 in. higher than the subgrade. 
The gutters are cut to grade by using 
a line set on the bank, and quarter 


QUARTER STAKE 


Fic.5 


The Tees are Again Used after ay 9 Grading 
to Set the Stakes on a Higher Level 


stakes are set midway between the 
gutter and the crown of the road, Fig. 
5, and experienced graders, with mat- 
tocks and shovels, trim off the few re- 
maining lumps and fill up the depres- 
sions until the finished grade is smooth 
and even, Different soils settle to dif- 
ferent depths when the roller is put 
upon them, but if the grade is finished 
34 or 1 in. higher than the desired sub- 
grade it will usually press down until 
it is nearly correct or, at most, % in. 
high. This will necessitate only 51% in. 
of concrete instead of 6 in. and, while 
not materially weakening the founda- 
tion of the pavement, means a con- 
siderable saving of concrete if the job 
is a large one. 


Trenching 

After the finished grade is obtained 
the next operation is trenching for the 
drain tile. The width and depth of 
this trench is shown in Fig. 6, at A. 
The drain tile, broken stone, concrete 
and curbing are shown in position at B, 

The drain tile comes in 1-ft. lengths 
and is simply laid on a foundation of 
gravel, chips from curbing, old con- 
crete or some similar material ; covered 
with 1 or 2 in. of the same material 
and then with about 4 in. of fine earth, 
well tamped. The concrete base for 
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Trenching for the Drain Tile and Its Location 
with the Fillers in Place 


the curb is laid upon this earth, the 
curb is set and more concrete is tamped 
in behind it. 
Concrete Curbing 

While conerete curbing is gaining 
favor among highway engineers with 
great rapidity, not only on account of 
the lower cost of construction, but also 
on account of a better-looking and 
more lasting job, its use is not yet uni- 
versal. A great number of the larger 
cities have adopted this type of con- 
struction while others have not used 
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Method of Using Wood in Constructing a Form 
to Make a Concrete Curbing 
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it up to the present time, but that does 


not lessen the popularity of the 
product. 
While concrete curb and _ gutter 


forms can be constructed of plank, as 
any other form or mold for concrete, 
the cost is very high and for that rea- 
son the contractors are using the 
pressed-steel forms, as the finished 
product is more satisfactory and from 
60 to 70 per cent cheaper. 

The illustrations, Fig. 7, show the 
successive steps in placing wood forms 
for making concrete curbing. One of 
the metal forms, set and partially filled 
with concrete, is shown at A, Fig. 8. 
This style of form is used mostly in 
connection with dirt roads or macadam 
highways, while the curb form shown 
at B is used in place of the old-style 
stone curb. 

When this form is used the excava- 
tion is made as for the stone curbing, 
but a little wider; the forms are set up 
in the excavation, filled with concrete 
and firmly tamped. As soon as the 
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A Tool for Laying Out Mortises and 
Tenons 


A tool for laying out mortises and 
tenons, and the manner in which it is 
used, is shown in the sketch. A T- 
shaped piece, A, is cut from 74-in. sheet 
steel, and a slot, B, cut longitudinally 
through the larger part or blade. A 
shoulder, C, is then cut from %4-in. ma- 
terial, and two pieces of ;y-in. sheet 
steel, D D, are fastened by four rivets 
to the shoulder C, forming a recess in 
which the blade of the T-shaped mem- 
ber slides. .A hole is then bored in the 
shoulder C and tapped for a thumb- 
screw which serves to hold the parts 
at the desired point. The edges F and 
G must be filed perfectly parallel, and 
if in addition the edge H is made per- 
fectly parallel with edge G, the tool 
may be used as a sliding caliper. 

The advantage of this tool over a 
marking gauge in laying off mortises 
is that a point of a knife blade may be 
used for marking instead of the marker 
on the gauge, which has a tendency to 
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concrete is sufficiently set, usually in 
about a half hour, the forms are re- 
moved and the surface troweled down. 

As yet the specifications for concrete 


Fic.8 
Sheet-Metal Forms are Much Better Than Wood 
and Less Expensive to Use 


curb and gutters are far from being 
standardized, but the majority of 
specifications call for a curb 18 in. high 
by 6 in. thick, and for combined curb 
and gutter 12 in. high by 6 in. thick, and 
the gutter 6 in. thick by 18 in. wide. 

When using the combination curb 
and gutter forms, the face of the curb 
is made by placing a plank against the 
form, A, Fig. 8, and this plank is re- 
moved as soon as possible and the face 
troweled down. 


ontinued) 


follow the grain of the wood and thus 
make a ragged line. 

This tool may also be used as a cen- 
tering tool for round stock. Set the 


A Mortise and Tenon Laying-Off Tool Which is Also 
Used as a Centering Tool for Round Stock 


tool to the radius of the circle to be 
centered, as shown at J, and mark a 
line across the diameter, then move the 
tool around until it is at right angles 
with the line just scribed and mark an-. 
other line on the diameter. Where 
these two lines intersect is the center. 
—Contributed by Wm. A. Robinson, 
Waynesboro, Pa. 


If a lump of sal ammoniac is left in 
a tool box, the tools will rust. 
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Knife-Edge Square and Testing Block 


The square is made in the usual man- 
ner except that the blade swings on a 
pin through the base and that in it are 


Square with True Edges 
and an Adjusting Device, 
and Block for 
Testing Its Trueness 


Roan 


= 
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Fic.2 


inserted two screws for adjustment, as 
shown in Fig. 1. The testing block, 
Fig. 2, for testing the square, is made 
in cylindrical shape, of tool steel, 
ground perfectly straight and the sides 
at true right angles with the surface of 
the ends. 

The square should be very carefully 
made by grinding and lapping the sur- 
faces. In case the square is dropped, 
it can be tested for trueness on the 
block and adjusted, if the fall changed 
the position of the parts. 


A Shop Acid Jar 


There are but few shops doing either 
railroad or contract work, that do not 
keep an acid vat or jar in which to 
immerse injectors, check valves, and 
other boiler accessories, for the pur- 
pose of removing the scale and incrus- 
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Fig.3 
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drochloric acid, commercially known 
as muriatic. As this acid attacks al- 
most any metallic substance it touches, 
the only receptacle that can be used 
for holding it is a glass or glazed-stone 
jar. The 20 or 30-gal. jar is the ves- 
sel generally used, and so far as being 
affected by the acid, it would last for- 
ever, but such a vessel is easily broken 
and for this reason objectionable. 
Workmen while placing pieces of 
metal in the liquid are apt to be care- 
less and break the jar. The most fre- 
quent accident is to let a heavy piece 
drop into the solution and break the 
bottom from the jar. The breaking of 
the jar alone does not mean so much, 
but the solution is lost, and in many 
cases another jar is not at hand nor 
a solution in readiness, and important 
work must be delayed. 

A great many schemes have been 
tried to preserve the acid jars, but the 
one illustrated is about as practical as 
anyone would desire, and it will give 
satisfactdry results. A box is con- 
structed to inclose the jar. It should 
be large enough to allow at least a 
2-in. space between the inner sides of 
the box and the vessel, and high 
enough to permit the latter to be set 
about 2 in. from the bottom of the 
box and to leave about 3 in. of the box 
projecting above the top of the jar. 
The space below and around the jar, 
to the top of the box, is to be filled 
with, mortar, which should overlap the 
rim at the top of the jar and be made 
flush with its inside surface. The 
sketch, Fig. 1, shows this construction 
very clearly. A number of small wood 
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An Armor Sheath of Mortar is'Built around the Earthen Jar to Protect It from Breakage 
by Hard Blows of the Articles Placed in the Acid Bath to be Cleaned 


tation déposited on them from the 
boiling water of the boiler. 

The most common and practical 
chemical used for this purpose is hy- 


blocks can be pressed into the first 
or bottom filling of the box to pre- 
vent the jar from settling while put- 


ting in the side filling. A sleeve of 
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sheet iron can be rolled and placed in- 
side of the jar, to be used as a form 
for the cement, as shown in Fig. 2. 
A small depression or runway should 
be formed in the mortar at some place 
on the top surface, as shown in Fig. 
3, to allow the acid to be drained off 
when its renewal becomes necessary. 

In order to doubly safeguard the 
bottom of the jar from breakage, a 
false bottom is placed in the vessel. 
The construction of this bottom is very 
simple. A circular piece of wood, 
about 114 in, thick, should be cut with 
a diameter about 14 in. smaller than 
the inside diameter of the jar. In the 
center of this board a recess, about 6 
in, in diameter and 5g in. deep, is hol- 
lowed or turned out and filled with 
lead. The buoyancy of the bottom 
can be greatly lessened by drilling a 
considerable number of 144 or *%-in. 
holes through the portion of wood out- 
side of the lead center, as shown in 
Fig. 4. 

The cover of the jar is constructed 
as shown in Fig, 5. An acid jar, pro- 
tected in this manner, should last in- 
definitely, as any blows it may receive 
on the inside are made harmless by 
the solid casing of mortar, and injury 
to the vessel from the outside through 
the armor around it is almost impossi- 
ble. The false bottom can be easily 
renewed, as the acid has little or no 
corrosive effect on lead, so that it is 
only necessary to make a new wood 


disk, 


Cleaning a Spark Arrester on a Tall 
Stack 


A spark arrester on the top of a high 
smokestack of the round metal kind 
became clogged and so stopped up that 
no draft could be had for the fire. As 
the arrester was located too high to be 
reached with a pole and something had 
to be done at once to procure a draft, 
I procured a shot gun, loaded some 
shells with fine shot and shot through 
the arrester several times, which 
cleaned it out completely.—Contrib- 
uted by Harry E. Garbish, Stratford, 
Wisconsin. 
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Molding a Neat Edge on a Concrete 


Porch Floor 


The facing boards of the mold are 
built up as high as the porch is to be 
made, allowing an offset of 2 in., or the 


The Molding Strip 
Forms a Very 
Neat Edge to the 
Concrete Floor 


thickness of the first plank, as shown. 
The square corner formed by the offset 
in the boards is filled in with a portion 
of a crown mold, which is the idea of a 
correspondent of American Carpenter 
and Builder. The molding piece is 
prepared by ripping the piece on the 
line shown in the cross section A. 
The strip is then fitted in the offset, as 
shown at B. 

First a neat cement is filled in 
against the form, then the coarser mix- 
ture placed on the inside. 


A Wire Cutting-Off Tool 


A device for cutting off light wire 
or drill rod can be cheaply made from 
two old 12-in. files. The positions of 
the old files are shown at A and B 
in the sketch. The teeth of the files 
are partly ground off and the tangs 
removed, Two holes are drilled 
through the part near the tang end of 
both pieces, one for the hinge bolt and 
the other the size of the wire to be 
cut. A handle of wood is fitted to the 
outer end of A, and the part B is 


A 


Shearing Cutter, Made 
of Old, Discarded Files, 


for Cutting Lengths of Wire 


gripped in a vise. When the pieces 
are hardened, the device makes a serv- 
iceable tool, so cheap that a separate 
one can be made for each size of wire 
to be cut, 
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Garbage-Bucket Cover Operated by a 
Foot Lever 
A cover operated by a foot lever is 


a much desired attachment for a gar- 
bage can or bucket. Such an arrange- 


The Cover of the Bucket is Easily Raised by 
Pressure of the Foot Placed in the Loop 


ment can be made as follows: Cut a 
cover from sheet metal and fasten two 
pieces of wood across the top. A lever 
shaped from metal is pivoted to the top 
edge of the bucket and fastened be- 
tween the two pieces of wood. A loop 
of wire is attached to the lower end of 
the lever. A pressure of the foot in 
the wire loop will lift the cover —Con- 
tributed by John V. Loeffler, Evans- 
ville, Ind. 


Closing Water-Gauge Valves from a 
Distance 


The breaking of a water glass gauge 
usually results in burning or drenching 


The Attendant 
can Easily Close 
the Valves from a Safe 
Distance When the 
Glass Breaks 


the fireman while turning off the 
valves. The arrangement shown in the 
sketch is one I rigged up for closing 
the valves from a distance without in- 
jury to the person in charge. The valve 


stems are equipped with grooved pul- 
leys instead of the hand wheels. A 
stout cord is wound around the pulley 
on the lower valve, drawn taut and 
passed about three times around the 
pulley on the upper valve, then carried 
upward and over a pulley attached in 
the ceiling and horizontally to any de- 
sired point at a safe distance where it 
runs over another pulley in the ceiling 
and is dropped to a place within reach. 
—Contributed by J. W. Madison, Osh- 
kosh, Wis. 


Fitting Band-Saw Rubbers 


The endless circular bands of rubber, 
covering the face of large wheels on a 
band saw and on which the saw itself 
runs, sometimes become loose at points, 
and if run that way, they “bag” out or 
stretch so that when resetting the band 
it is found too large for the wheel, or 
it may be that the band was originally 
too large. 

To make it fit, procure a pail of boil- 
ing-hot water and immerse a loop of 
the band, say, about 11% ft., in it ata 
time and continue until the entire 
length has been gone over. It will 
make the band a tight fit on the wheel. 
If applied with a coat of shellac, it will 
be a permanent and satisfactory job. 


Removing a Broken Machine Screw 


To remove a small machine screw 
when the head is broken off, take a 
small soldering copper and tin the 
broken part of the screw, being careful 
not to get solder on the other parts. 
Then take a machine screw that is a 
trifle larger than the broken one, file 
the end bright and tin it. Sweat the 
two screws together with solder and 
when it cools a screwdriver will turn 
out the broken screw.—Contributed by 
Gertrude M. Bender, Utica, N. Y. 


CA coiled wire spring attached to the 
upper end of the board on a paper 
holder makes a convenient pen and 
pencil holder. 
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Practical Telephony 
By HAROLD HINTON 
PART Ill 


The Automatic System 

The automatic, or no-operator, sys- 
tem of telephony was developed be- 
cause of the fact that the old-style com- 
mon-battery, multiple-switchboard had 
too many disadvantages, among which 
were delay in connecting and discon- 
necting, due to manual switching; in- 
correct numbers; irregular attention, 
and often discourtesy to the subscrib- 
ers; high cost of operation and the 


was found to be impossible except at a 
ridiculous cost, and the problem was 
finally solved by a combination of sys- 
tems. 

The office apparatus used with this 
system may be classified as selecting 
switches, line switches, and accessory 


apparatus. The general layout of the 
automatic switchboards is shown in 
Fig. but this plan shows none of 


the line-switching apparatus and is 
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The to Layout of an Automatic Switchboard and the Principle of the Line Switch 
Which Connects Itself to Any Idle One of a Smaller Number of Trunk Lines 


operator's tendency to “listen in” on a 
conversation when she had the time. 
While the present-day operator is very 
well trained, being thoroughly taught 
the principles and operation of the 
switchboard in a regular school where 
everything is up-to-date before she is 
given a position at the main switch- 
board, still the desire for greater speed, 
greater accuracy and absolute secrecy, 
as well as a uniformity of service and 
larger dividends to the investors, has 
led to the automatic system, where 
every man is his own operator, and 


where the chance of anyone listening 
on a busy line is very remote. 

The early inventors of the automatic 
systems had only a few lines in mind 
and thought that they could build up 
the exchange with the subscribers, as 
in the common-battery system. This 


used simply to show the layout of the 
switchboards, and nothing else. Each 
of the oblongs in the figure represents 
a 100-line switchboard unit, 10 of these 
boards being placed in a row, so that 
there are 1,000 lines in each row. 

It is the duty of the selecting 
switches to pick out the thousand and 
hundred desired and to connect with 
the line called. Small offices are 
equipped with primary line switches 
which trunk the calls direct to the first 
selector, but in a 10,000-line exchange, 
as shown in Fig. 13, these are called 
first selector, second selector, and con- 
nector. The thousand is picked out by 
the first selector, the hundred by the 
second selector, and the tens and units 
by the connectors which thereby com- 
plete the circuit. 

It is the duty of the line switch to 
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locate an idle first selector for the call- 
ing line. In large offices there are 
primary and secondary line switches, 
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Relation of the Primary and Secondary 
itches and Their Connection to 
the First Selectors 
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arranged so that from 1,000 to 2,000 
primary line switches trunk into from 
300 to 400 secondary line switches, and 
these trunk into 100 first selectors. 
The principle of the line switch, 
which allows any one of a number of 
lines to connect itself to any idle one 
of a smaller number of trunk lines, is 
shown in Fig. 14. The subscriber lines 
A, B, C, and D enter from the right of 
the figure and each line is attached to 
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with a fixed contact arm, C 11, C 12, 
etc., and each spring having its own 
fixed contact arm. These pairs are 
arranged as shown in the sketch. 
The contacts are wired to the first 
selectors, and all of the first contacts, 
C 11, C 21, C 31, etc., are connected to- 
gether to the first selector No. 1. The 
second contacts, C 12, C 22, C 32, etc., 
are connected together and led to the 
first selector No. 2, etc. A subscriber, 
desiring to use the exchange apparatus, 
can do so by causing one of his springs 
to be pressed into contact with its cor- 
responding contact, which will extend 
his line to the first selector. This con- 
nection is caused by a plunger and line- 
switch magnet. The plungers E, F, G, 
and H each carry a pair of insulated 
rollers J, K, L, and M, each pair being 
pivoted on its respective end of the 
magnet armature, N, O, P, and Q, the 
magnets R, S, T, and U being con- 
trolled by the subscriber’s line. When 
the magnet is energized the plunger is 
drawn forward so that one of its insu- 
lated rollers presses a spring into con- 
tact with its contact plate. A master 
switch selects an idle first selector and, 
by means of a feather cam on the guide 
shaft, which engages the notch on each 
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springs, S 11, S 12, etc., which are as 
many as there are first selectors, each 
spring being arranged to make contact 
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fantail, keeps the idle lines directed 
toward the first selector. When a sub- 
scriber removes his receiver from the 
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hook, his line magnet pulls the plunger 
into the bank and away from the guide 
shaft which, by the aid of the master 
switch, throws the remaining plungers 
into line for another idle trunk. 
The relation of the primary and sec- 
aed line switches are shown in Fig. 
- the trunks from the banks of the 
nt Ios shelves run to the secondary 
line switches and from the secondary 
line switches direct to the first select- 
ors. In this way any subscriber in the 
sroup can obtain the services of any 
of the first selectors connected to that 
group. A 10,000-line exchange usually 
has five groups with 2,000 lines in each 
group, trunking into 100 first selectors. 
These groups are designated by the 
number of the thousands which they 
take. The 1 and 2 groups take the first 
and second thousands; the 3 and 4 
groups take the third and fourth thou- 
sands; the 5 and 6 groups take the fifth 
and sixth thousands, etc. 
10,000-line  single-office system 
wherein each group has its own dis- 
tinct set of first selectors is shown in 


Fig. 16. At the top of the sketch are 
the five groups, each of 2,000-lines 


capacity, of secondary line switches, 
the primary line switches not being 
shown. Each group of secondary line 
switches is composed of 10 shelves of 
10 lines each leading to as many first 
selectors. The 100 first selectors are 
also mounted on 10 shelves of 10 
switches each. 

The first selector under the control 
of the calling device must pick out the 
thousand in which the desired line lies 
and automatically select an idle trunk 
to that thousand. 

The second selectors are arranged by 
thousands, as in Fig. 16, and the first 
selector shelves, numbered 1, in all five 
groups are multipled together and run 
to the second selectors according to 
thousands, the first level to the first 
thousand, the second level to the sec- 
ond thousand, etc. In a similar way 
all first selectors of shelves numbered 
2 are multipled together and wired to 
the proper thousands, terminating in 
second selector on shelf 2 in each case. 

The trunking from the second select- 


its 


ors to the connectors is entirely local 
to the thousand concerned. The first 
level is wired to 10 trunks leading to 
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A Floor Plan of a 6,000-Line Single-Office Exchange 
Equipped on a 10,000-Line System 

10 connector switches in the first hun- 

dred of that thousand. The second 

level is wired to the connectors of the 

second hundred, ete. 

It must be understood that, in the 
diagram, the lines represent cables con- 
taining the proper number of wires, 
which are branched off to the selectors 
and connectors at the proper points. 

A floor plan of a 6,000-line single- 
office exchange, equipped on the 10,000- 
line system, is shown in Fig. 17, and a 
floor plan of a 4,000-line office in a 
100,000-line system is shown in Fig. 18. 
This last figure shows the incoming 


selectors, outgoing secondary line 
switches, etc., which are ei 
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A Floor Plan of a 4,000-Line Single-Office Exchange 
Equipped on a 100,000-Line System 


when trunking from one exchange to 
another. 

The connections of an automatic wall 
set is shown in Fig. 19. 


This instru- 
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ment is much more delicate and com- 
plicated than the common-battery wall 
set, as it must not only talk the same as 
any other phone, but must also operate 
the switches in the exchange. The 
talking circuit consists of a transmitter, 


TRANS- 
MITTER 
RECEIVER i=) 
‘INDUCTION COIL 
Fig.i9 


An Automatic Wall Set, Showing the Talking Circuit 
in Series with the Primary of an Induction Coil 
connected in series with the primary of 
an induction coil and across the line to 
receive current from the central-office 
battery. The circuit is controlled by 
the hook switch as usual. The bell and 
condenser are wired through the hook, 
and the receiver is connected to the sec- 

ondary of the induction coil. 

The controlling of the switches is 
divided into three functions: selecting, 
ringing, and release. The operation of 
a three-wire switch requires that each 
wire be grounded a certain number of 
times. The transmission of the unit 5 
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is accomplished by the grounding of 
the vertical line A five times and the 
rotary line B once. This operation of 
sending as many impulses as there are 
units in the number and following by 
one impulse over the rotary line, must 
be repeated for each number called, and 
this work is done by the impulse 
springs C, which are actuated by the 
dial and connected mechanism. 

A finger, D, is arranged to cause the 
springs 3 and 4 to separate when the 
dial is turned in calling, as during the 
sending of the impulses each line must 
be insulated from the others. The 
ground spring E is let down on its con- 
tact when the receiver is replaced on 
the hook, as the ground connection 
should be cut off from the instrument 
wiring when the receiver is on the 
hook. 

The ringing key is connected in 
series with the talking set and opens 
the circuit and grounds the vertical 
line when depressed. 

With the descent of the hook lever a 
lug is pressed against springs 5 and 6, 
causing them to come together and 
make contact with spring 7, until the 
lever is completely down, when the lug 
slips from spring 5 and allows all three 
springs to clear each other, thereby 
causing the release or disconnection. 


(To be continued) 


Forced Gasoline Supply for an 
Automobile 


With automobiles, depending on 
gravitation for the gasoline feed, 
trouble is often experienced on a hill 


climb by not 

i having enough 

gasoline in the 
Om mi tank to feed 
properly to the 

carburetor. The 


engine exhausts 
a few times and then stops. Some- 
times this will happen when there is 
1 in. or more of gasoline in the tank, 
for the reason that the grade is so 
steep that the carburetor stands higher 
than the level of the gasoline. Natur- 


ally, the first thing an experienced 
motorist would do in such an instance 
would be to back downhill, turn the 
car around and back up the hill. This 
will put the tank higher than the 
carburetor and gravitation will do the 
rest. 

But if far from home, this is a tire- 
some and laborious method. A motor- 
ist has found a way to make this 
unnecessary, by adopting the follow- 
ing scheme: A valve stem was pro- 
cured from an old inner tube and the 
upper part, which contains the core or 
check valve, was sawed off. Then a 
hole was drilled in the brass plug of 
the gasoline tank, large enough to 
admit the valve stem so that the upper 
end projected through the plug, the 
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stem being then soldered in place. A 
gasket was cut for the tank plug so 
that it could be screwed down to make 
it air-tight, and the job was complete. 
Under ordinary conditions, the little 
check valve is removed from the valve 
stem so that air is admitted through 
the opening. 

When stalled on a hill, the little 
check valve is screwed into place, con- 
nected with an air pump and a little 
pressure applied in the tank. This 
will force the gasoline feed and make 
it possible to travel 6 or 8 miles on 
a small supply of gasoline. 


Parallel Vise Jaws 


The gripping portion on the jaws of 

a vise never holds the work solidly un- 
less their surfaces come together paral- 
lel. The ordi- 


vise is usually 
adjusted at the 
lower end with 
a pin inserted in 
holes or a ratch- 
et bar and pawl, 
but either is an 
unhandy ar- 
rangement at the 

best. I rigged 
| up my vise with 
a device similar 
to lazy tongs, the two upper ends be- 
ing fastened near the screw and the 
lower ends bearing against the inside 
surfaces of the jaws. The turning of 
the screw to open the jaws forces the 
lower parts open at the same time, and 
in closing them the lower ends are held 
apart the- same distance as that be- 
tween the jaws. The connecting pieces 
at the top must be attached to make 
the space occupied by the parallel de- 
vice equal to that between the gripping 
parts.—Contributed by Chas. Root, 
Home, Kansas. 


CA few small teeth filed in the back 
edge of a carpenter’s saw are very 
handy for cutting off nails when repair- 
ing old work. 
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A Burr-Removing Tool 


Several thousand slots were punched 
in steel strips, one of which is shown 
in the sketch at A. The burr at the 
ends of the slots, though slight, was 


i 


nary carpenter's 


Tool for Removing the Burred Edges on a Slot 
Punched in a Metal Strip 


objectionable and it was desirable to 
have the edges slightly rounded. To 
take off the offending sharpness a piece 
of drill rod, B, was beveled on the end 
to 45 deg., then the beveled end was 
ground on a coarse emery wheel while 
the drill rod was rotated. This pro- 
duced small cutting edges on the 
roughened surface, which, when hard- 
ened, proved very lasting. The cut- 
ter was placed in a fast-running drill, 
the slotted steel strips, held in the 
hands, were pressed lightly against the 
revolving tool C and moved length- 
wise. The burr and sharp corners were 
thus effectively removed.—Contrib- 
uted by Donald A. Hampson, Middle- 
town, N, 


Holding Countersunk Screws to 
Thread Up to the Head 


The device illustrated was made by 
a correspondent of American Machin- 
ist for holding countersunk screws so 
that they could be threaded up to the 
head. It consists of a body, A, drilled 
and tapped to receive the plug B, which 
is a trifle nlc than the head of the 


~y in Place So That the 
to the Head 


The Screw is Held Ti 
Threads can be 


screw to be enaticorte The hole C is 
countersunk for the screw, and then 
slotted to permit the head of the screw 
to be slipped out by slightly loosening 
the plug. 


| 
| 
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Template Guide for Lathe Work 


Forming dies, balls, ball hollows, 
and similar work, may be easily accom- 
plished in an ordinary lathe with the 

A 


pe 
S 


The Template 
Guides Lathe 
Tool When 


Turning Irregular c 
Work in a Lathe | Pa 

use of the attachments shown in the 
sketch. The work to be turned is 
shown at A in the different sketches, 
and the ordinary toolholder B is guided 
by a pointer, C, which is kept on the 
template D. It is obvious that if the 
pointer C follows the outline of a draw- 
ing on the template, it will cause the 
tool to cut the same shape into or on 
the work being turned.—Contributed 
by V. Verpeut, Jersey City, N. J. 


Open-Air Swinging Bed 


The best way to avoid the discom- 
fort of a stuffy bedroom on a hot night 
is to prepare an outside swinging bed 
in the manner shown in the illustration. 
Procure an old bed spring and suspend 


The Bed can be Placed 
in Some Convenient Part 
of the Back or Side Yard 


4 
it with four chains hanging from eye- 
bolts fastened in crosspieces on four 
posts. With an old carpet and a cou- 


ple of blankets, this makes a com- 
fortable place to sleep. A canvas can 
be thrown over the top to protect it 
from the sun’s rays if the occupant de- 
sires to use it for an afternoon’s nap.— 
Contributed by T. Canary, Chicago. 


Broken Wires in the Insulation 


It is a common occurrence for an 
electric wire on the igniting system of 
an automobile to become broken with- 
in the insulation. This will cause no 
end of trouble, and the kind that is not 
easily found. It is best to look for 
these hidden breaks before taking the 
engine apart to locate the cause of the 
trouble. 


To Avoid Stucco Leaks 


Very frequently roof work in con- 
nection with stucco walls develops 
leaks which are hard to locate. The 
leaks are usually 


FURRING 
not the fault of en 
the roofer. sTUCCO 


To eliminate all 
danger, the con- 
struction should a 
be as shown |p 
in the_ sketch. 
The leaks in 
the stucco will 
be caught by 
the metal flashing which carries the 
water to the surface on the outside. 
This method also gives a shoulder for 
the stucco work to rest upon and helps 
to keep it from cracking. The board 
used should be as thick as the com- , 
bined thickness of the furring, mesh 
and stucco, and should be 5 in. high, 
so that it will be flush with the outside 
of the stucco when finished. When 
properly installed the upright portion 
of the metal must be back of the entire 
construction, even to the building felt 
or paper ordinarily used on stucco 
work, the down turn serving as a 
counter flashing under which any other 
flashing, such as is used with tile, tin 
or slag roofs, can be slipped.—Con- 
tributed by Ward Mosher, New York 
City. 


BUILDING PAPER 


METAL 


BOARD 


SHEATHING 
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An Aeroplane Kite 


By W. A. REICH 


After building a number of kites 
from a recent description in Amateur 
Mechanics I branched out and con- 
structed the aeroplane kite shown in 
the illustration, which has excited con- 
siderable comment in the neighborhood 
on account of its appearance and be- 
havior in the air. 

The main frame consists of a center- 
stick, A, 31 in. long, and two cross- 
sticks, of which one, B, is 31 in. long 
and the other, C, 151% in. long. The 
location of the crosspieces on the 
centerpiece A is shown in the sketch, 
the front piece B being 154 in. from the 
end, and the rear piece C, 214 in. from 
the other end. The ends of the sticks 
have small notches cut to receive a 
string, D, which is run around the out- 


The Kite Being Tailless Rides the Air Waves Like 
an Aeroplane in a Steady Breeze 

side to make the outline of the frame 
and to brace the parts. Two cross- 
strings are placed at E and F, 7 in. 
from either end of the centerpiece A, 
other brace strings being crossed, as 
shown at G, and then tied to the cross- 
string F on both sides, as at H. 

The long crosspiece B is curved up- 
ward to form a bow, the center of 
which should be 3144 in. above the 
string by which-its ends are tied to- 
gether. The shorter crosspiece is bent 
and tied in the same manner to make 
the curve 214 in., and the centerpiece 
to curve 1°%4 in., both upward. The 
front and rear parts, between the end 
and the cross-strings E and F, are 
covered with yellow tissue paper, 
which is pasted to the crosspieces and 
strings. The small wings L are purple 
tissue paper, 4 in. wide at M and taper- 
ing to a point at N. 

The bridle string is attached on the 
centerpiece A at the junction of the 
crosspieces B and C, and must be ad- 
justed for the size and weight of the 
kite. The kite is tailless and requires 
a steady breeze to make it float in the 
air currents like an aeroplane. 

The bridle string and the bending 
of the sticks must be adjusted until 
the desired results are obtained. The 
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bridle string should be tied so that 
it will about center under the cross- 


stick B for the best results, but a 
slight change from this location may 
be necessary to make the kite ride 


General Plan and Outline 
of the Kite, Which may be 
Built in Any Size if the 
Proportions are Kept, and 
Its Appearance in the 
Air on a Steady Breeze 


the air currents properly. The center 
of gravity will not be the same in the 


construction of each kite and the string 


can be located only by trial, after 


which it is permanently fastened. 


Distilling Apparatus for Water 


Pure water, free from all foreign sub- 
stances, is frequently wanted for mak- 
ing up photographic solutions and 


£1 


_ Al Telephone Stand for a Sloping Desk 


Homemade Still for Removing the Impurities in Water 
hat is Used in Mixing Chemicals 
many other purposes. An apparatus 
for distilling water can be very easily 
made from galvanized pipe fittings. 
The outer cooling jacket A is a piece 
of 1-in. pipe, 2 ft. long, threaded on 
both ends, and bored and tapped for 
14-in, pipe at Band C. A hole is bored 
and tapped for 4-in. pipe in each of 
the two caps used on the ends of the 
pipe A, and a piece of 14-in. pipe, D, 
2 ft. 8 in. long, is run through the holes 
as shown. The joints are soldered to 
make them water-tight. Two %-in. 
nipples, 4 in. long, are screwed in at B 
and C, The retort, or boiler, E, in 
which the impure water is boiled may 
be made of any suitable vessel and 


heated with a Bunsen or gas burner. 
A beaker, or other vessel, F, is placed 
below the lower end of the small pipe. 
The cold water from the faucet, which 
flows into the outer jacket at C and 
out at B, condenses the steam in the 
small pipe D, turning it into water 
which falls into the beaker in large 
drops. The water is often distilled a 
second time to remove any impurities 
which it might still contain.—Contrib- 
uted by O, E. Tronnes, Evanston, IIl. 


Having a sloping-top desk and being 
compelled to use the telephone quite 
frequently, I devised a support for the 
telephone so that it might stand level 
and not fall off. The sides of the stand 
were cut on the same slope as the 
desk top, and their under edges were 


Stand with a Level Surface for a Desk Telephone 
to be Used on a Sloping Desk Top 
provided with rubber strips to prevent 
slipping.—Contributed by J. M. Kane, 

Doylestown, Pa, 
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An Electric Horn 


A simple electric horn for use on a 
bicycle, automobile, or for other pur- 
poses, can be constructed as shown in 
Fig. 1. The size will of course depend 
somewhat on the use for which it is 
intended, but one with the diaphragm 
134 in. in diameter and the horn 5 in. 
long and 4 in. in diameter, at the large 
end, will be sufficient for most pur- 
poses. This will make the instrument 
714 or 8 in. in over-all length. 

The horn proper, A, Fig. 1, is con- 
structed first. This can be formed 
from sheet brass. To lay out the metal 
to the desired size draw a cross section, 
as ABCD, Fig. 2, then project the 
lines AC and BD until they meet at 
E. Strike two arcs of circles on the 
brass sheet, using EC as radius for the 
inner one and EA for the outer. 
Measure off FG and HJ equal to 3144 
times DC and AB, respectively, and 
cut out FGJH. Roll and lap 4 in. 
at the edges and solder the joint 
neatly. 

After smoothing the edges on the 
ends, solder a very thin disk of ferro- 
type metal, B, Fig. 1, to the small end 
of the horn. This is used for the 
diaphragm. Cut out a ring, C, from 
\4-in. hard fiber and bevel it on the 
inside edge to fit the horn. Also make 
a disk of fiber, D, having the same out- 
side diameter as the ring C. These 
parts form the ends for a brass cylin- 
der E, which is made in two parts or 
halves joined on the lines shown in 
Fig, 3. Fasten one of the halves, F, 
Fig. 3, to the fiber ring C and disk 
D, Fig. 1, with small screws, the other 
half to be put in place after the instru- 
ment is completed and adjusted. 

A small support, G, is cut from fiber 
and fastened in as shown. A pair of 
magnets of about 50 ohms are mounted 
on this support. The parts from an 
old bell or buzzer may be used, which 
consist of a soft-iron armature, H, Fig. 
1, having a strap of spring brass, J, 
attached by soldering and pivoted at 
K, with an adjusting screw, L, to 
set the tension. Another U-shaped 
spring-brass strip, M, constitutes the 
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current breaker, which has an adjust- 
ing screw, N. The points of contact 
on the current breaker should be tipped 


An Electric Horn Coeraned in a Manner Similar 


to an Electric Bell on a Battery Circuit 


with platinum. A piece of brass wire, 
O, is soldered to the diaphragm disk B 
and the soft-iron armature H, to con- 
nect them solidly. The tone of the 
horn can be adjusted with the screws 
L and N. The faster the armature 
vibrates, the higher the tone, and vice 
versa. The connections are the same 
as for an electric bell—Contributed by 
James P. Lewis, Golden, Colo. 


Combination Meat Saw and Knife 


A very handy combination knife 
and meat saw can be made of an old 
discarded saw blade. The blade is cut 
on a line parallel with the toothed 
edge, allowing enough material to 
make a good-sized blade, then the 
straight part is ground to a knife edge 
and a wood handle attached at one end. 
The handle is made in halves, placed 
one on each side of the blade, and riv- 


> 


The Blade of the Knife is Cut from the Toothed Side 
of a Discarded Saw Blade 


eted together, then the projecting 


metal is ground off to the shape of the 
handle.—Contributed by A. C. Westby, 
Porter, Minn. 
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Guide for Cutting Mortises 


After spending considerable time in 
cutting one mortise in a piece to make 
the settee de- 
scribed in a re- 
cent issue of 
Popular Mechan- 
ics Magazine, I 
devised the plan 
shown the 

sketch which en- 
abled me to cut 
| all the mortises 
required in the 
time that I cut 
| Vy one in the ordi- 


nary manner. 
Two metal 
plates, one of 

which is shown 
in the sketch, having a_ perfectly 
straight edge, are clamped on the piece 
with the straight edge on the line of the 
mortise. A hacksaw is applied through 
holes bored at the ends and a cut sawed 
along against the metal edges.—Con- 
tributed by George Gluck, Pittsburgh. 
Pennsylvania. 


Insect-Proof Poultry Roost 


To protect the poultry from mites 
and other insects while roosting, I con- 
structed a roost hanger, as shown, with 
oil cups made of 
empty shoe-pol- 
ish cans. The 
cover of the box 
was nailed to the 
roost and_ the 
bottom, for hold- 
ing the oil, on 
top of the roost 
support. A large 
nail was driven through the support 
from the under side and through the 
center of the can bottom, so that about 
14 in. projected above the latter. 

The can cover was perforated in the 
center and a hole, about \% in. deep, 
was drilled in the roost so that the end 
of the nail would easily slip into it. 
The bottom of the can was filled with 
a mixture of kerosene, vaseline and car- 


bolic acid and the roost set in place. 
Both ends of each roost are fixed in the 
same way. This makes it impossible 
for any insects to get on the roost.— 
Contributed by Rudolph Netzeband, 
St. Louis, Mo. 


To Prevent Shade Rollers from 
Unwinding 


Obtain a stick for the hem on the 
lower end of the shade that is 2 in. 
longer than the shade is wide. Place 
two small wood screws in the window 
casing below the shade roller in such 
a position that they will catch the ends 
of the stick when the shade is raised to 
the top.—Contributed by Harry E. 
Kay, Ossining, N. Y. 


A Screen and Storm-Door Cushion 


A good cushion that will prevent a 
spring door from slamming can be 
made out of material cut from an old 
rubber boot or, better still, 
from an old hollow rubber 
ball. Three strips of heavy 
rubber, 114 in. long and % 
in. wide, are cut and each 
fastened with two tacks so 
that the center will make a 
hump, as shown in the sketch. One 
cushion is fastened near the top, one 
near the bottom, and one in the center, 
in the rabbet of the door frame.—Con- 
tributed by D. Andrew McComb, 
Toledo, O. 


Repairing a Coaster Brake 


Anyone having a bicycle coaster 
brake that is apparently useless because 
it will not brake, 
can easily repair 
it in the follow- 
ing manner: Re- 
move the inner 
hub by unscrew- 
ing the cones 
and insert a 
piece of clock 
spring, about the 
same width as 
the brake shell and almost as long as 


POPULAR MECHANICS 


its inside periphery. Replace the parts 
and the repair will render the brake 
quite as efficient as a new one. The 
spring serves as a braking surface for 
the expanding steel shoes of the brake. 
—Contributed by Heber H. Clewett, 
Pomona, Cal. 


Flypaper Holder 


The ordinary method of using sticky 
flypaper is quite annoying, as it can- 
not be easily removed from anything 
that may come in contact with its 
sticky surface. The best way to avoid 
this trouble is to make a holder for the 
paper, and one can be constructed of a 
piece of wire and a metal cover taken 
from a jelly glass. The wire is threaded 
at one end on which the cover is 


g 


Wilt 


The Paper, Held in an Cortes Position, will Catch 
More Flies Than If Placed Flat 
clamped between two nuts. The upper 
end of the wire is shaped into a hook 
for hanging it wherever desired. The 
paper is rolled with the sticky side 
out and tied with strings, then slipped 
over the wire and set into the inverted 
cover. The cover prevents any of the 
sticky substance from dripping onto 
the floor and the wire holds it from be- 
ing blown about the rcom.—Contrib- 
uted by Percy de Romtra, Cape May 

Point, N. J. 


A Fish Rake 


The fish rake can be made in any 
size, for minnows or salmon, but it is 
especially adapted for fish that run in 
schools, like smelt, herring and min- 
nows. Procure a piece of wood, 7 ft. 
long, 4 in. wide and % in. thick, and 
make a handle 3 ft. long on one end. 
Dress the other end to an edge, rip off 
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a l-in. strip and drill holes to receive 


nails or pieces of wire from the back, 
through the edge, and projecting about 


od The Rake is so 
) Constructed That It can 


be Taken Apart for Packing 


4 in. The strip is then replaced and 
fastened with screws. The handle can 
be cut from the blade and jointed by 
using tubing. This makes it handy to 
take apart and pack.—Contributed by 
L. W. Pedrose, Seattle, Wash. 


To Harden Small Blocks of Wood 


Small blocks of wood can be hard- 
ened so that they will not split so easily 
when small screws are inserted by boil- 
ing them in olive oil for about 10 min- 
utes. The olive oil can be kept for 
future use. If it is desired to water- 
proof the blocks after hardening them, 
they should be placed in melted par- 
affin and allowed to cool in the solution. 
This gives the block of wood a good 
appearance and makes it nonabrasive 
and waterproof. 


Homemade Clothesline Reel 


It is much better to make a small 
reel, like the one shown, for a clothes- 
line than to wind the line on the arm, 
the usual meth- 
od of getting it 
into shape for 
putting away. 

The reel con- 
sists of two 
strips of wood, 
16 in, long, 3 in. 
wide and % in. 
thick. These are 
joined together 
with two pieces of broom handle, al- 
lowing a space of 9 in. between the 
sides and an extending handle of 5 in. 
on opposite sides, as shown.—Contrib- 
uted by Bert Longabaugh, Davenport, 
Iowa. 
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An Electric 


Although the modern alarm clock is 
a wonderfully effective piece of mech- 
anism, it is, to say the least, very ab- 
rupt in its manner. It seldom con- 
fines its efforts to 
the chamber of 
its owner, but 
spreads its dis- 
turbance all over 
the building. It 
is very easy for a 
person to arise 
early in the sum- 
mer and. no 
greater difficulty 
should be experi- 
enced in winter, if 
the bedroom is 
brightly lighted 
at the proper 
hour. To do this 
simply and automatically became the 
problem. 

The first thought was to obtain one 
of those clock-actuated electric-light 
switches, such as the stores use, but 
this would not do, because it meant 
some unsightly wiring around the 
room, It was then remembered how, 
in the course of some experiments, an 
ordinary incandescent light was op- 
erated through a piece of No. 36 gauge 
wire without any sign of heating. If, 
then, a wire only 1/200 in. in diameter 
were of ample carrying capacity, surely 
a dollar watch would be sufficient to 
make the connection. Such being the 
case, the whole mechanism could 
readily be attached to the drop cord of 
a lamp directly above the socket, thus 
obviating any additional wiring. This 
all proved to be true, and the whole 
was made and attached in the course 
of a couple of hours. 

While one might feel enthusiastic 
about this small and easily contrived 
affair, it is scarcely to be presumed 
that it would operate so effectively on 
one who had spent the larger part of 
the night tripping the “light fantastic,” 
or in undue conviviality. An ordinary 
16-cp. globe has thus far operated per- 
fectly, and a 40-watt tungsten lamp 


Time Light 


would, if not too far away, surely 
awaken the hardest sleeper of sober 
habits. 

The base of the mechanism is a small 
piece of 14-in. hard wood, upon which 
is fastened a small brass bracket, A, 
bent so as to hold the watch from 
slipping down. A small clip, B, was 
then arranged so as to grip the neck 
of the watch after its lower edge had 
been placed against A, and a small 
brad at either side prevented lateral 
movement. In this way the watch was 
held firmly, yet in a manner that would 
permit its being taken out instantly 
when necessary. The glass and min- 
ute hand were removed. The brass 
bolt from an exhausted dry cell was 
placed at C, so as to clamp a small cop- 
per washer to which was soldered a 
narrow strip of copper, D, about ;'; in. 
wide and cut from a leaf of an old 
dynamo brush. This strip is arranged 
so as to wipe the hour hand as it 
travels past, but being so thin, it has 
no appreciable effect on the time keep- 
ing. As illustrated, the device is set 
for six o'clock, but by loosening the 
nut C an hour’s adjustment either way 
may be had, It is a very simple mat- 
ter, however, to arrange the device so it 
will operate at any hour. In connect- 
ing up, one end of the drop cord is 
removed from the socket and attached 
to A, which throws the current through 
the watch, thence along the hand and 
down D to C, from where it is car- 
ried by a short piece of wire to the 
socket again. As there are so many 
circuits through the watch, the small 
current required for one light does not 
affect it in any way. Thus far, no 
trouble has been experienced in mak- 
ing this delicate connection with 114 
volts, but if any should develop, the 
contacts may be tipped with the small 
pieces of platinum taken from a 
burned-out globe. 


(The meat of a white English walnut 
may be easily removed by heating the 
nut in an oven or on top of a stove, 
then using a knife to pry the shell open. 
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Imitating Ebony on Oak 


The wood is immersed for 48 hours 
in a warm solution of alum and 
sprinkled several times with the fol- 
lowing mixture: One part of logwood 
of the best quality is boiled with 10 
parts of water, then it is filtered 
through linen and the liquid evapo- 
rated at a low temperature until its 
volume is reduced by one-half. To 
every quart of this bath are added 10 
to 15 drops of a saturate of soluble 
indigo entirely neutral in reaction. 

Smaller pieces may be steeped for a 
time in this solution, then the wood is 
rubbed with a saturated and filtered 
solution of verdigris in warm, concen- 
trated acetic acid, and this operation 
continued until a black color of the 
desired intensity is obtained. The oak 
wood dyed in this manner is very simi- 
lar to real ebony. 


Tongue Holder for a Boy’s Wagon 


To prevent any mishap when coast- 
ing in a boy’s play wagon fasten the 
tongue with a coil spring so that it 
will be kept in a vertical position. The 
tongue is always out of the way when 
it is not used for drawing the wagon. 
The spring is only strong enough to 
hold the tongue, so that when this is 
used for pulling there is little or no 
tendency of the spring to draw the 
tongue upward. The coil spring is 


Holder for the Wagon Tongue to Keep It in a 
Vertical Position When Not in Use 
fastened with one screweye in the 
tongue and one in the front axle-—Con- 
tributed by Wm. F. Benson, Brockton, 

Massachusetts. 
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Gluing Small Mitered Frames 


The mechanic who attempts to fasten 
a mitered frame in the home work- 
shop usually comes to grief. This is 


FRAME 


CLAMPING PIECE 


Yl 


FRAME 


ra for Holding the Corner of a Frame While 
luing and Fastening the Mitered Joint 
due to lack of proper facilities for hold- 
ing the frame straight and out of wind, 
and for clamping or drawing the miter 
joint together after the glue has been 
applied. The little device shown in 
the sketch, if properly made and used, 
does away with the usual difficulties 
and annoyances. It consists of a tri- 
angular block of wood with raised 
strips on the two edges that make the 
right angle, and the clamping piece 
with the wood screw through the cen- 
ter on the long side. The raised strips 
are made somewhat thinner than the 
frame to be fastened, as the clamping 
piece should bear on the frame and not 
on the strips; the function of the strips 
being to hold the frame square, The 
triangular block should be large 
enough to take the corner of the frame 
and leave room enough for the wood 
screw that holds it in place on the 
block. Four of these blocks will be 
necessary and they should be used in 
conjunction with pinch dogs. These 
dogs come in different sizes and may 
be purchased at supply stores or made 
as shown. The outside of the legs 
should be straight and parallel and the 
inside tapered so as to draw the joint 
together. 

When a joint is ready to be glued, a 
piece of paper is placed on the block 
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under the joint to keep it from stick- 
ing. Apply the glue and push the two 
sides into the corner formed by the 
raised strips, the dog is then driven in 
lightly and the clamping piece screwed 
down tightly, and if the miter has been 
properly cut, a nice close-jointed and 
square corner will be the result.— 
Contributed by J. Shelly, Brooklyn, 
New York. 


‘Handle Attachment for a Sickle 


For cutting around flower beds or 
bushes and in close places I find that 
an extension handle for a sickle is 


The Extension Handle 
Makes It Much Easier 
to Control the Sickle in 
Cutting around Obstacles 


quite an assistance. The auxiliary 
handle is bound to the sickle handle 
with wire at the ends and is further 
fastened with a screw in the center. 
The arrows show the directions in 
which the hands should be moved in 
working the sickle—Contributed by 
A. S. Thomas, Gordon, Can. 


A Clothesline for Small Goods 


Handkerchiefs and small pieces 
included in the week’s laundry are 
usually quite troublesome to hang 
with the larger pieces, and for this 


Line and Holders are Always Together 
and can be Washed as the Clothes 


reason I constructed a special line for 
the small goods. A line was cut to 
fit between two porch posts and a hook 
made of galvanized wire tied to each 


end, staples being driven into the posts 
to receive them. Three or four wire 
grips were formed and attached to the 
line. It was only necessary to draw 
the corner of a handkerchief into the 
grip as it was wrung out, placing sey- 
eral in each grip. The line with its 
load was then carried out and attached 
between the porch posts. This made 
it unnecessary to look through the 
clothes for the small articles. It also 
prevented chilling the fingers and no 
pins were needed.—Contributed by 
R. D. Livingston, Hopkinton, Iowa. 


Automatically Controlled Ice-Box 
Lights 


Often the ice box is placed in a dark 
closet or some out-of-the-way place, 
and it is almost impossible to locate 
articles already in the box or put 
others away. without considerable in- 
convenience on account of the lack of 
proper light. This difficulty can be 
easily overcome by mounting a small 
electric lamp in each of the different 
compartments of the box, which will 


Fic.t Fig 2 
The Lamps will be Automatically Lighted When 


the Door of the Ice Box is Opened 
be automatically lighted when the lid 
of the box is raised or the door opened. 
The circuit through the lamp is con- 
trolled by a special switch mounted in 
such a way that its contacts are open 
when the doors and lid of the box are 
closed. A diagram of the circuit is 
given in Fig, 1, which shows three 
lamps, each controlled by a separate 
switch, connected in parallel to a bat- 
tery of several dry cells. The lamps 
should be of low voltage and need not 
be very high in candlepower. The 
number of cells needed in the battery 
will depend upon the voltage of the 
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lamps. The voltage of the battery and 
the rated voltage of the lamps should 
be approximately the same. 

A special switch that will serve the 
above purpose is shown in Fig. 2. It 
consists of two pieces of spring brass, 
A and B, about °8 in. wide, bent into 
the forms shown. These pieces are 
mounted in a recess cut in the jamb of 
the door or lid in such a way that the 
free end of the piece A is held away 
from the piece B when the door or lid 
is closed. When the lid of the box or 
the door is open the two springs come 
in contact and the lamp lights; upon 
closing the lid or door the contact is 
broken and the lamp goes out. 

A good quality of rubber-insulated 
copper wire should be used in making 
the connections, and all parts should 
be as well protected from moisture 
and the possibilities of mechanical 
abuse as possible. It would be best to 
tape the lamps in the sockets with a 
piece of friction tape so as to prevent 
moisture getting into the socket and, 
perhaps, shortening the lamp. A short 
piece of brass tubing can be mounted 
around the lamp to protect it mechan- 
ically. Be sure to place the batteries 
where they will be kept dry. 


A Bottle-Cap Lifter 


To remove the crimped bottle cover 
so extensively used requires a special 
lifter, the cork- 
screw being of 
little use for this 
purpose. When 
a cap-cover re- 
mover is not at hand, pre- 
pare a pocketknife in the 
-manner shown, and _ it 
makes an excellent sub- 
stitute. It only requires a small notch 
filed in the heel of the blade, which 
does not interfere with the ordinary 
use of the knife in the least.—Contrib- 
uted by John V. Loeffler, Evansville, 
Indiana. 


CAnts may be effectively destroyed by 
placing a coop with a chicken in it over 
the hill. 


A Mechanical Bicycle Horn 


The body of the horn A is made of 
metal, about 3 in. in diameter, with a 
screw cover. The shaft B, to which is 


The Horn is Sounded 
by Making Connections with 
the Moving Surface of the Tire 


attached a driving pulley, C, and a 
ratchet wheel, D, is fitted in holes 
drilled through the diameter of the 
body. The diaphragm E is clamped, 
between the edge of the body and the 
cover, on a seat made of rubber rings, 
F, and carries a contact device, G, that 
is riveted to its center. The diaphragm 
should be set so that the contact will 
touch the ends of the ratchets. 

A metal cone is fastened in an open- 
ing cut in the center of the cover, over 
the diaphragm. The back of the body 
is fitted with a bracket for attaching 
it to the front fork on a bicycle. The 
lever H carries an idler pulley which 
is forced against the bicycle tire and 
the pulley C by means of a cord, J. 

Adjusting the diaphragm contact on 
the ratchet wheel will change the tone 
of the horn.—Contributed by P. Mertz, 
Jamaica, L. I. 


Retarder for Plaster of Paris 


When it is desired to lengthen the 
time of setting after preparing plaster 
of Paris, dissolve 1 oz. of citric acid 
in water used for mixing 100 lb. of 
plaster, and it will retard the setting 
for about three hours. 
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An Inkwell Stopper 


A good way to keep an inkwell of 
the type shown in 
the sketch clean is 
to place a marble 
over the opening. 
The marble keeps 
out flies and dust, is 
easily rolled aside 
and is no obstacle to 
the pen entering the 
well. — Contributed 
by James M. Kane, 
Doylestown, Pennsylvania. 


A Grass Rake 


This adaptation of an ordinary iron 
rake for use on a lawn was the outcome 
of not having a lawn rake at hand. 
Two spools, each 114 in. in diameter, 
were procured and one forced on each 
end tooth of the rake. The spools were 
forced on the teeth just far enough to 
allow the rake to slide on the ground 


The Spools Prevent the Teeth from Injuring the 
Grass Roots as the Rake Passes over the Ground 


and prevent the other teeth from dig- 
ging out the grass. The end of the 
spools may be rounded and smoothed 
so that they will slide easily on the 
ground.—Contributed by H. E. Gray, 
Montclair, N. J. 


A Staple Puller 


A very simple way to pull a staple 
is to use the 
claws of an ordi- 
nary carpenter's 
hammer and a 
nail, as shown in 
the sketch. The 
staple can be re- 
moved quickly 
without being 
bent, and no 
damage to the material into which it 
was driven will result. 


To Remove Acid Stains from Cloth 


Apply pearlash directly to the stain, 
allowing it to set a minute or two, 
then boil the article in soap water for 
several minutes. The method is harm- 
less and inexpensive, and can be used 
by anyone, 


Repairing Rocker on a Chair 


The tenons on the posts of a rocking 
chair being broken off so close to the 
rocker that it 
was impossible 
to make the 
ordinary repairs, 
four window- 
shade - roller 
brackets were 
used in the fol- 
lowing manner: The metal was 
straightened so that it would lie flat 
and two brackets were used on the end 
of each post. This made a neat and 
strong repair.—Contributed by Chas. 
Schmidt, Baltimore, Md. 


Electric-Lamp Reflector for a Target 


An ordinary 1-lb. coffee can may be 
quickly fashioned into a most effective 
reflector for an electric bulb. The light 
is projected upon 
the target while 
the marksman’s 
eyes are shielded. 
Of course, this 
device can be 
used for other 
purposes. 

The can is 
shaped into a re- 
flector by cut- 
ting it open along one side with a pair 
of snips, then following the circum- 
ference of the bottom halfway around 
on each side. Bend the flaps outward 
as far as desired and cut a hole in the 
bottom just large enough to insert the 
bulb, as shown.—Contributed by Burke 
Jenkins, Port Washington, L. I. 


CLinoleum may be renewed by apply- 
ing floor wax in liquid form. 
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Making Small Taps 


The owner of a private workshop has 
need for taps and occasionally wishes 
to make them, not because they are 
cheaper, but for the sake of experience 
or to get some special thread. In cut- 
ting the flutes, whether it be by hand or 
in a shaper, it is a good plan to give the 
flutes an angle, that is, to cut them, not 
parallel with the axis of the tap, but at 
an angle of 5 to 15 deg. with the center 
line. This makes the tap cut easier, 
giving it a wedge action instead of just 
simply pushing the metal off. The 
same method applies to counterbores 
and countersinks, which, when so 
made, take less power to drive. 


Sink a Substitute for a Dishpan 


On special occasions when company 
is entertained or in large families, it 1s 
almost 


impossible to wash all the 
dishes in an or- 
dinary dishpan; 
in fact, the large 
platters will not 
go in at all, sol 
devised the fol- 
lowing method 
as a_ substitute 
for a larger pan. 
_ A tin disk was 
cut from the top 
of a tomato can with a can opener so as 
to be as round as possible, then a piece 
of cheesecloth was folded into an even 
square, the disk placed in the center 
and all four corners of the cloth drawn 
over to the center of the disk. A nail 
was driven through the center of the 
disk, to make a hole, through which 
a string was drawn with the nail and 
tied to it to form a loop on the head. 
This is used to stop the sink drain. 

When this is put over the drain out- 
let the sink may be used as a dishpan. 
The same result could be obtained a 
little better with a piece of an old rub- 
ber boot or rubber coat, but usually 
this material is not at hand, and the 
cheesecloth will do almost as well. 
—Contributed by Hannah Jennings, 
Chicago. 


How to Make Small Coil Springs 


Procure a nut, having a small thread 
that will admit the size of the wire to 
be used in making the spring, Cut a 


( 


The Threads in the Nut Will Guide as Well as 
Coil the Spring Evenly 


small notch to the depth of the thread 
where the thread starts, and procure a 


smooth rod that will pass snugly 
through the threads of the nut. Shape 


one end of the rod to fit a carpenter's 
brace, if there is no drill chuck at hand, 
and drill a hole in the other end to 
admit one end of the spring wire. 

3end the wire at right angles and 
insert the end in the hole. Place the 
end of the rod in the nut, which should 
be gripped in a vise, and turn the rod, 
at the same time seeing that the wire 
is guided into the notch cut at the start 
of the thread. The wire will follow the 
thread of the nut and make a perfect 
spring of an even opening throughout 
its length. Closed or open coils can be 
made by using a nut having the proper 
number of threads.—Contributed by A. 
Spencer, Kinston, N. C. 


A Pruning-Saw Guard 


The double-edged pruning saw with 
coarse teeth on one side and fine on the 
other would be far more widely used, 
if it were not for the fact that the un- 
used edge so often injures the bark of 
the trunk when the saw is being used. 
A very satisfactory guard may be 
quickly made of a brass curtain rod 
by prying it apart slightly at the seam 
and cutting a suitable length to fit over 


The Teeth on the Unused Edge are Covered with a 
Piece of Brass Curtain Rod 


the edge, as shown in the sketch. This 
will cling to the saw blade by its own 
tension.—Contributed by 
Brundage, Katonah, N. Y. 


James H. 
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PATENTS, PRACTICAL AND 
CURIOUS 
MAGAZINE TOBACCO PIPE (Fig. 1)—Here 


is an addition to queer ideas in pipes. Extra 
loads of tobacco are fed to the bowl from the 
magazine. 


AUTOMATIC BAYONET (Fig. 2)—A _spring- 
actuated rifle bayonet is here shown. When not 
in use, the bayonet is snugly housed in the casing 
under the rifle barrel. The pressure of a finger 
releases a spring, which shoots the bayonet into 
operative position. A catch holds it solidly in this 
position. 


LOCKING HAIRPINS (Fig. 3; British patent) 
—This hairpin, which is so designed that it will not 
slip out of the hair, is practically a hairpin within 
a hairpin. The manner of its operation is clearly 
shown. 


A NOVELTY _ IN EYEGLASSES (Fig. 4; 
British patent)—These eyeglasses, in the form of 
lorgnettes, are adapted, when not in use, to be 
suspended from a chain and worn as an ornament 
having the appearance of a medallion or locket. 
When folded together so that the straight sides 
of the frames touch each other a circular outline is 
formed. <A spring keeps the jeweled frames ex- 
tended for use as eyeglasses, and allows the lens 
to be inserted. 


PEA-VINE CUTTER (Fig. 5)—A_ combined 
cutter and gatherer for the harvesting of pea vines 
is here shown. The vines cut by the serrated 
blade are caught and held by the curved rack, 
adjustably mounted on the handle. The adjustable 
unit of the rack is provided with a handle by means 
of which the operator exerts sufficient pressure to 
keep the vines from falling out. 


CUFF PROTECTOR AND BLOTTER (Fig. 6) 
—This combined cuff protector and blotter is a 
flexible sheet of blotting paper bent upon itself to 
conform to the shape of a cuff and held in posi- 
tion by means of rings in the eyelets. The used cuffs 
are supposed to be discarded with about the same 
—- as would be the case with an ordinary 

otter. 


FOR SHAVING THE NECK (Fig. 7)—The 
most difficult part of self-shaving is the neck, 
particularly if the outline of the hair at the back 
is trimmed round. One inventor believes he has 
simplified the —— by means of the headpiece 
here shown. The band is provided with a fender to 
protect the edge of the razor blade. 


MAGAZINE FEED BAG (Fig. 8)—A feed ha 
for horses designed to do away with the waste o 
the grain lost by the horse tossing the bag is here 
shown. The grain passes, a little at a time, into 
a metal feeding receptacle or trough which is 
screened for ventilation. The bag portion is collap- 
sible. 


DEVICE FOR CALLING WAITERS (Fig. 9) 
—tThis device is for calling a waiter to a table in 
a restaurant. Pressure on a button or -lever causes 
a disk to be displayed. When the waiter responds 
to the summons he pushes the disk down into 
position for the next summons, By such a system 
all noisy calling, such as snapping the fingers, ring- 
ing glasses with the silverware, and the like, is done 
away with. 


NOISELESS TRACK CROSSINGS (Fig. 10) 
—In the ordinary railway crossing, part of the 
rail is cut out so as to allow the flange of the 
wheels to pass through. The result is a_ noisy 
crossing. iiere is an endless-rail idea which is 
claimed to do away with all noise and jolting. 
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The ietters AA and BB indicate the four dogs 
which move back by levers. When the flange of 
the wheel strikes the first A or B dog, the dogs 
slide back and let the wheels through, closing 
immediately afterward. 


COMBINED WALKING STICK AND SPY- 
GLASS (Fig. 11)—In this device the stick has 
three hinged sections and the lenses fold down, so 
that the whole outfit may be carried in the coat 
pocket or in a handbag when not in use either as 
a cane or a spyglass. The distance between the 
tonnes may be adjusted to fit the eyesight. 


BUBBLING FOUNTAIN (Fig. 12)—It is not 
necessary to bend down to get a drink from this 
fountain. All that is required is to take hold of 
the handle and lift the fountain to the lips. By this 
means the bubble fountain is made to meet the re- 
quirements of both tall and short persons. 


HAMMER AND SPIRAL TOOL DRIVER 
(Fig. 13)—When this combination of universally 
used tools is used as a hammer, the head is locked 
securely in the handle. When used for operating a 
screwdriver or bit the hammer head and spiral shaft 
become the operating means. 


RAILROAD TRACKS MOUNTED ON 
SPRINGS (Fig. 14)—The problem in the use of 
concrete and metal ties is to overcome the lack 
of elasticity. One inventor’s idea of how to do 
this is here shown. The rail, held in a channel 
of the reinforced-concrete tie by means of plates, 
rests on spiral springs, which take up the shock 
and provide elasticity. 


FOUNTAIN MOP (Fig. 15)—Among new de- 
vices for the housewife is a fountain mop for 
washing dishes, so connected that the temperature 
of the water can be regulated by turning the 
faucets of the kitchen sink. 


ELECTRIC WINDOW CLEANER (Fig. 16)— 
This electrically operated window cleaner com- 
prises a cylindrical brush or swab driven by an 


internal electric motor. The armature shaft is 
held in a fork, while the field-magnet system 
rotates, carrying the brush with it. This type of 


motor is claimed to be the only kind sufficiently 
light in weight for such a purpose. 


A TANDEM AVIETTE (Fig. 17)—Some time 
ago a prize was offered in France for the first 
aviette or man-power aeroplane to fly successfully. 
This American aviette differs from others so far 
seen in that it is a tandem. 


CURTAINLESS SHOWER BATH (Fig. 18)— 
The shower-bath arrangement here shown is de- 
signed to do away with the curtain usually required. 
A group of four spray nozzles, so arranged that 
the streams from all of them will fall within the 
tub, is mounted some distance above the rim at 
the head of the tub. 


CCHAIN-LADDER FIRE ESCAPE (Fig. 19)-- 
This fire escape, particularly designed for small 
hotels, comprises a windlass mounted in brackets 
fastened to the wall beneath a window, and a 
flexible ladder constructed of chains having cross- 
bars. The chain ladder is wound evenly on the 
windlass by means of spaced disks, one of the 
disks being provided with handles by means of 
which the windlass can be revolved. 


NEW KIND OF COLLAR (Fig. 20; British 
patent)—The inner band of this A is stiff, while 
the outer one is of soft material. The result is a 
— collar which will stand up well around the 
neck, 
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N onlooker shook his head as he watched a 

steam shovel bite off earth by the ton. He said: 
“It throws men out of work; it loads those cars 
faster than a hundred men with picks and shovels 
could do it.” 

But another onlooker answered: 

“See here, mister, if it would be better to employ 
a hundred men with picks and shovels on this job, 
wouldn’t it be better still, by your way of thinking, 
to employ_a thousand men with forks and table- 
spoons?’’—Rio Grande Employes’ Magazine. 

“Behold the ruins of Pompeii.” 

“Been this way long?” 

“Some 1800 years.” 

“Bah! We had San Francisco rebuilt in less than 
six months,”—Lewiston Journal. 


ooo 


The Inventor—That machine can do the work of 
10 men. 
Visitor—Goodness! My wife ought to have mar- 
ried it !—Puck. 


This note was sent to a teacher by a mother to 
explain her son’s absence from school: 
ear Mum: Please 


A little car of the “roadhouse” type chugged pain. 

up to the gate at the Elgin 

he gatekeeper, demanding the usual fee for ay 
tomobiles, called: 

“A dollar for the car!” 

The owner looked up with a pathetic smile’ of 
relief, and said: 

“Sold !’’—Illinois Siren. 

+ 

“Do you dye whiskers?” 

“Yes,” answered the barber, 

“Do they fool anybody?” 

“Seem to fool the man that wears ’em.”—Kansas 
City Journal. 

Jimmie giggled when the teacher read the story 
of the man who swam across the Tiber three times 
before breakfast. 

“You do not doubt that a trained swimmer could 
do that, do you?” 

“No, sir,” answered Jimmie, “but I wonder why 
he did not make it four and get back to the side 
where his clothes were.” 

Office Boy — There are two men out there, sir, 
who want to see you; one of them is a poet and the 
other a deaf man. 


excuse Johnny today. 
He will not be at school. 
He is acting as_time- 
keeper for his father. 
Last night you gave him 
this iximple. If a field 
is four miles square how 
long will it take a man 
walking three miles an 
hour to walk two and 
a half times around it? 
Johnny ain’t no man, 
so we had to send his 
daddy. They left eariy 
this morning, and my 
husband said they ought 
to be back late tonight, 
tho it would be_ hard 
going. Dear Mum, 
please make the nixt 
problem about ladies, as 
my husband can’t afford 
to lose the day’s work. 
I don’t have no time to 
loaf, but I can spare a 
ay off occasionally 
better than my husband 

can. 
Resp’ yrs, 

Mrs. Jones. 
—Ladies’ Home Journal. 


_ The Pessimist—The best luck any man_can have 
is never to have been born; but that seldom hap- 
pens to anyone.—Boston Transcript. 


The chief of the U. S. Secret Service was explain- 
ing the value of real clews and the discouragement 
attendant upon following bad ones. When you 
follow false evidence, he said, you are like the little 
boy who came down to froakinet one morning and 
said: 

“Mother, I think I’ve got the chicken-pox. I 
found a feather in my bed this morning.”—Popular 
Magazine. 


Boy—I want to buy some paper. 
Dealer—What kind of paper? 
Boy—You'd better give me fly-paper. I want to 
make a kite.—Aero and Hydro. 


“Bang!” went the rifles at the maneuvers. 
“Oo-oo!” screamed the pretty girl—a nice, decorous, 
surprised little scream. She stepped backward into 
the arms of a young man. 

“Oh!” said she, blushing, “I was frightened by 
the rifles. 1 beg your pardon.” 

“Not at all,” said the young man. “Let’s go 
= and watch the artillery.”—Cincinnati Times- 

tar. 


Wallpaper Making in Africa 


Editor — Well, go out 
and tell the poet that 
the deaf man is the 
editor, and let them 
fight it out between 
them. —Tit-Bits. 


Joe—That mare, when 
she was young could 
beat the local train be- 
tween here and_ town, 
which is’ eight miles 


away. 

Henry — That’s noth- 
ing. nm my ranch in 
the west, was five 


miles from the house 
one day when I noticed 
a heavy thunder shower 
almost upon me. Jump- 
ing upon my pony we 
starte at _ breakneck 
speed for the house, and 
do you know, that pony 
during the last two 
miles raced the storm so 
closely that I didn’t feel 


—Berliner Illustrirte Zeitung a drop of rain, while 


e my dog, who was only 
twenty yards behind, had to swim all the way. — 
Farm Machinery. 


The Cannibal King—See here, what was that dish 
you served up to me at lunch? 
The Cook—Stewed motorcyclist, your majesty. 
Cannibal King—It tasted very burnt. 
Cook—Well, he was scorching when we caught him, 
your majesty. 


“Won't you tell a nice little story for the lady?” 
asked a fond mother of her four-year-old boy whom 
she was showing off to her guest. 

“I don’t know a ’tory,” lisped the youngster, 


“Oh, yes, you do,” pleaded his mother. “Just 
a little story.’ 

“Will you div’ me a _ kiss?” The boy’s eyes 

“Yes, a nice kiss for a nice little story.” 

“All right. Once upon a time there was a ‘naw- 
ful nice big vase in the parlor an’ I just broke it. 
Do I get the kiss, mamma?’—Illustrated London 
News. 

> 


The Money Guy—Your prospectus of the Wing- 
less Airship Company looks very promising, but you 
don’t say how you expect to overcome the law of 
gravity. 

The Promoter—That’s up to our legal department. 
We shall insist that the law is unconstitutional. 
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A Book of Valuable Ideas 
for Beautifying the Home 


FREE! 


Wi 
FURNITURE 


Present Coupon Below to Your Paint Dealer for 


1-25c Instruction Book 
2-10c Bottles Johnson’s Wood Dye 
1-10c Can Johnson’s Prepared Wax 


all FREE. This book is full of valuable information 
for everyone who is interested in their homes. 

Are You Building? Ask your painter or paint dealer 
toshow you our Portfolioof Wood Panels. This shows 
how all the popular woods look when finished with 
Johnson’s Artistic Wood Finishes. If he hasn’t this Portfolio, write us direct, 
giving his name. 


Johnson’s Wood Dye 


is a dye, in every sense of the word. It penetrates deeply into the wood, bringing out its natural 
beauty without raising the grain — is unequaled for the rich, permanent color which it dyes all woods. 


It dries in half an hour and will not streak, smudge or stick. It is made in seventeen 
beautiful shades. 


No. 126 Light Oak No. 128 Light Mahogany No. 122 Forest Green 
No. 123 Dark Oak No. 129 Dark Mahogany No. 172 Flemish Oak 
No. 125 Mission Oak No. 130 Weathered Oak No. 178 Brown Flemish 
No. 140 Early English No. 131 Brown Weathered No. 120 Fumed Oak 
No. 110 Bog Oak No. 132 Green Weathered No. 124 Golden Oaks 
No. 127 Extra Dk. Mahogany No. 121 Moss Green 


Johnson’s Prepared Wax 


This is a complete finish and polish for all woodwork, floors and furniture 
—including pianos. Easy to use and perfect in results. Can be 
successfully applied over all finishes, imparting a velvety protecting finish 
of lasting beauty. 


Fill out the attached coupon at once and present it to your dealer in 
paints for the book and 10c packages of Johnson’s Wood Dye 
and Prepared Wax — FREE. 


S. C. Johnson & Son, Racine, Wis. 


“‘ The Wood Finishing Authorities ’’ 
PRESENT THIS COUPON TO YOUR DEALER IN PAINTS 


Mr. Paint or Hardware Dealer :— 
Furnish the bearer, free of all expense, with 


1-Instruction Book 
2-10c Bottles Johnson’s Wood Dye 
1-10c Can Johnson's Prepared Wax 
S.C. Johnson & Son, Racine, Wis. 
P-A-6 (Coupon must be presented by adult.) 


A 
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More 
Mileage 
Strip 


success of 
your Club Run depends upon the ability of 
each rider to“keep up with the procession” 


You won’t have to “‘drop out’’ if you ride on 


Motorcycle Tires 


—made of Vitalized Rubber—with Perfect 3-Point Rim Contact 


Diamond Motorcycle Tires, both Safety and Studded Treads, 
are sturdy, staunch and strong—they will enable you to 
cover the most miles in the shortest time—with no tire 
troubles or tire tinkerings to spoil your day’s sport. 


Safety Tread Studded Tread 
The Diamond Safety Tread Tire is The Diamond Studded Tread Tire 


the famous Diamond Automobile Tire jg also a favorite with tirewise riders. 
adapted for motorcycles—it won’t slip, 
won’t slide, won’t skid, The Studs are large, clear cut and a part 
—it grips and bites the of the tread—they will not chip or break 
pavement—it gives you off—they are tough, road-resisting and 
ry sure contiol in every _ real ground grippers. The More Mileage 
emergency and a heaping Strip adds 20% to the wearing life of 
measure of mileage. the tread and prevents side slipping. 


And you get the More Mileage Strip on both the Safety and 
Studded Treads. 
So this time buy Diamond Vitalized Rubber Motorcycle Tires—you can 
get them to fit your rims from 


- 


Diamond Dealers Everywhere 


Ask your nearest dealer for Diamond Motorcycle Tire Catalog. 
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The Most Coveted 


Trophy Ever Won 
By Any Motorcycle 


te diamond medal was awarded a Harley- 
Davidson when it won the National Endur- 

ance Contest held by the Federation of 
American Motorcyclists. So exceptional was the 
showing the Harley - Davidson made that the judges not 
only awarded it a diamond medal and a perfect score of 
1000 points, but in addition, because of the super-excellent 
performance, gave it a plus five, or 1000+ 5 score in all. 
This was the first and only time any motorcycle has been 
so honored. It was a fitting tribute to the quality of the 


HARLEY-DAVIDSON 


AWARDED PERFECT 


| ae oe This world’s record proves its absolute reliability and dura- 
National Endurance Contest pres 

bility, as no amount of minor records could. 


Western Dist. Endur. Contest 
| Lake District Endur. Contest Harley-Davidson dealers everywhere are demon- 


Savannah —_ Endur. Contest strating its many features, among which are the Fal- 
eo Soe Floteing Seat and the Free-Wheel Control, exclusive 
ee eee patented features, which make the Harley-Davidson 


Linden Endur. Contest 
North Shore Endur. Contest “the comfortable motorcycle.” 
San Francisco Endur. Contest Ask your dealer for a demonstration, or write for catalog. 


New York Quarterly Trials 


| 

| 
aden. HARLEY- DAVIDSON MOTOR CO. 
| New Jersey 24-hr. Endur. Run Producers of High-Grade Motorcycles for eleven years. 

| And Many Others 306 B Street, MILWAUKEE, WIS. 
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Next Year’s Cars 


By R. E. Olds, Designer 


All men can see that these are some features 
which next year’s cars must have. 


Reo the Fifth is the only car in its class which 
offers them all this year. 


Left Drive 


The leading cars this 
vear have left-side drive. 
You know that all cars 
must follow. 

The delay on some 
cars is simply due to the 
cost of changing old- 
style models. 

The laws in Europe 
compel the driver to sit 
to the cars he 
passes. And he sits 
there now in the best 
cars built in America. 


close 


Reo the Fifth has this 
left-side drive. More 
than that, it has a single- 
rod center control. 

Allthe gear shifting is 
done by moving this rod 
only three inches in each 
of four directions. 

There are no side 
levers to block one front 
door. There are no 
center levers to block 


entrance at right. Both 
brakes are operated by 
foot pedals. So the Reo 
driver is never forced to 
dismount in the street. 

Another year, cars 
with levers in the way 


will hardly be con- 
sidered. 
Big Tires 


Skimpy tires are also 
goingout. Big tires are 
costly. But they save 
the extra, over and over, 
in cost of tire upkeep. 

We could save $60 on 
Reo the Fifth by using 
smaller tires. But your 
cost per mile would be 
twice as much. 


Set-in Lights 
All the best cars now 
have set-in dash lights— 
electric lights—instead 
of projecting oil lamps. 
Note all the fine mod- 
els. Projecting lamps, 


by another year, will be 
sadly out-of-date. Reo 
the Fifth, like all the 
best cars, abandoned 
them this year. 

Fine Finish 

Cars are also coming 
to lasting finish. Reo 
the Fifth has a 17-coated 
body. It has genuine 
leather upholstering, 
filled with the best 
curled hair. Even the 
engine isnickel trimmed. 
And every detail shows 
the final touch. 

Cars skimped in these 
things, however well 
they look today, will very 
soon look shabby. 


Watch these features. 
They are visible, con- 
spicuous. The lack of 
them, to every man who 
sees it, marks a passing 
type of car. 
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Better-Built 


Men are also coming 
to well-built cars. By 
the Reo standard, this is 
what that means. 

Our steel is made to 
formula. Each lot is 
analyzed twice. 

Gears are tested ina 
crushing machine of 50 
tons capacity. Springs 
are tested for 100,000 
vibrations. 

All driving parts are 
made one-half stronger 
than necessary. That 
leaves a vast margin of 
safety. 

Each engine is given 
—for 48 hours— five 
very radical tests. 


Costly Parts 


We use 15 roller bear- 


R. M. Owen & Co. 


General Sales 


ings,llofthemTimkens. 
Common ball bearings 
would cost one-fifth as 
much, 

We use 190 drop forg- 
ings, to avoid risk of 
flaws. Steel castings 
cost half as much. 

We use a $75 magneto, 
a doubly-heated carbur- 
etor, a smokeless oiling 
system, a centrifugal 
pump. 

We build slowly and 
carefully, grind parts 
over and over, employ 
countless tests and in- 
spections. 


Does It Pay? 


A car without these 
extremes, on fair roads 
for one summer, may 


Agents for 


Cars 


serve about as wellas the 
Reo. But the second 
year brings costly re- 
pairs. From that time on 
the upkeep is excessive. 

Iam building a car to 
run in five years as well 
as it runs when new. It 
is costly to build, but I 
save the extra by build- 
ing a single model. 

Thus we offer a car, 
built as I describe, at a 
price which none will 
match. Will it pay to 
get a lesser car? 

Sold by a thousand 
dealers. Write for our 
catalog and we will 
direct you to the nearest 
Reo showroom. 


Reo Motor Car Co., Lansing, Mich. 


Canadian Factory, St. Catharines, Ont. 


Reo the Fifth 


The 1913 Series 


Top and windshield not included in price. We equip this car with mohair top, side curtains and slip cover, 


windshield, Prest-O-Lite gas tank for headlights, speedometer, self-starter, extra rim and brackets—all for 
Passenger $100 extra (list price $170). 
Bodies Gray & Davis Electric Lighting and Starting System at an extra price, if wanted. (196) 


= 
| 
: > U $1,095 
30.35 : 
Horsepower 
™, 
112 Inches 
Taes— 
34x4 Inches 
Rims 
Three Electric \ “4 
per Hour 
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No-Rim-Cut Tires 


This Machine Tells Mileage 


This is how we know that Goodyears 
show the lowest cost per mile. 


This machine, running night and 
day, wears out four tires at a time 
under road conditions. 


Meters record the mileage. 


Here we compare fabrics and form- 
ulas, methods and processes. Here 
we compare rival tires with our own. 


Goodyear tires, as made today, are 
the final result of these countless 
comparisons. 


This is part of our department of 


research and experiment — a depart- 
ment which costs us $100,000 per year. 


There scores of our experts’ spend 
their time in seeking ways to better 
tires. 


But every new idea—every seeming 
improvement — has to meet this mile- 
age test. 

That’s the main reason why Good- 
year tires have cometooutsellall others. 


We proved them best on this ma- 
chine — by actual metered mileage. 
Then the meters on countless cars 
told the same story this did. 


And no other tire, while these meth- 


ods are used, is likely to equal the 
Goodyear. 


\| 
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10% Obersize 


Do You Know—by Meter— 
Any Equal Tire? 


You who uce our rivals’ tires — have you ever 
proved them better? 


Have you ever compared them, as we com- 
pare them, by actual metered mileage ? 


Or do you use them because your favorite 
dealer happens to sell those tires? 


What Tests Did 


Some 300,000 other motorists have actually 
proved the Goodyears. They have used two 
million of them. 


They found immense economy. Savings so 
large, so convincing, that they told the facts 
to others. 


This is how we know: 


The demand for Goodyears has grown like 
a flood — doubled over and over — in the past 
few years. 


Last year’s sales by far exceeded our previous 
12 years put together. 


These tires, once in bottom piace, now far 
outsell all others. 


Doesn’t that show clearly what the meters 
told about these pre- 


And, by actual statistics, rim-cutting ruins 
23 per cent of all old-type tires. 


Our 10 per cent oversize, under average con- 
ditions, adds 25 per cent to the tire mileage. 


Our tire making machine — controlled by our 
patents—gives every inch of every layer exactly 
equal tension. 


Our double-cure process, which adds to our 
cost about one million dollars per year, adds 
further to the mileage. 


These things together have won for Good- 
years the topmost place in Tiredom. 


Let Them Show 


Let Goodyears show what these perfections 
mean. 


Tires are too costly to be bought by guess. 
Make some comparisons, then get the tires 
your meter marks as best. 


That has brought 
Goodyears. It will th 
of thousands more. 


dreds of thousands to 
year bring hundreds 


You have the same wants they have. The 
facts that won thera 


mier tires? 


New-Type 
Tires 
No - Rim - Cut tires 
— which we control — 


opened the way to end 
rim-cutting. 


No-Rim-Cut Tires 
With or Without Non-Skid Treads 


will win you. 


Write for the Good- 
year Tire Book— 14th- 
year edition. It tells 
all known ways to 
economize on tires. 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 


Branches and Agencies in 103 Principal Cities. 


More Service Stations Than Any Other Tire 


We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 
Main Canadian Office, Toronto, Ont.—Canadian Factory, Bowmanville, Ont. 


(1081) 
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There’s no more delightful or healthier way of 


making trips—week-end or vacation—than on | 
a 1913 Twin Cylinder 


Motocucle 


N the 1913 models of this famous make of motor- 
cycle there is no such thing as vibration, jolting or 
jarring. The new CRADLE SPRING FRAME has 

completely solved the comfort problem. Even on very 
rough roads you skim along without discomfort. This 
absence of shaking greatly lengthens the life of the 
machine and makes motorcycling a true pastime. 


The Indian’s fame for Speed, Power and Endur- 


ance is already too well established to need comment. 
Control is simple and instantaneous. Low cost of up-keep. 


4H.P. Single - $200 
Prices: 7 H.P. Twin - - $250 f. o. b. factory 


Write for 1913 literature. 


Free demonstration at over 2,000 dealers 
all over the country. 


**Count the 
Indians on 


shoal THE HENDEE MANUFACTURING CO. 


911 State Street Springfield, Mass. 
Branch and Service Stations: 

Chicago Denver San Francisco 

Atlanta Toronto London 
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Vest 


KODAK 


Literally small enough to go into the vest pocket 
(or a lady’s handbag)—big enough to bring home all 
outdoors—a miniature in size, but lacking nothing 
of Kodak efficiency or simplicity. 

Has Kodak Ball Bearing shutter with iris diaphragm stops, menis- 
cus achromatic lens, Autotime scale and brilliant reversible finder. 
Loads in daylight with Kodak film cartridges for eight exposures. 


A fixed focus makes it always ready for quick work. Lustrous black 
metal finish. 


Pictures, 154 x 2% inches. Price, $ 6,00 


Catalogue at your dealers, or on request. Free. 


EASTMAN KODAK COMPANY, Rocuester, N. Y., The Kodak City. 


| 


| | Pocket 


The Voice of Reconstruction 


When a flood sweeps over a vast 
area, desolating the cities and towns 
which lie in its course, the appeal 
for assistance gets a unanimous re- 
sponse from the whole country. 


With all commercial and social 
order wiped out, an afflicted com- 
munity is unable to do for itself. It 
must draw upon the resources of 
the nation of which it is a part. 


In such an emergency, the tele- 
phone gives its greatest service 
when it carries the voice of distress 


to the outside world, and the voice 
of the outside world back to those 
suffering. 


At the most critical time, the near- 
est telephone connected and work- 
ing in the Bell System affords instant 
communication with distant places. 


And always the Bell System, with 
its extensive resources and reserve 
means, is able to restore its service 
promptly, and in facilitating the 
work of rebuilding, performs one 
of its highest civic functions. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY | 
AND ASSOCIATED COMPANIES 


Every Bell Telephone is the Center of the System 
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Quality All the Values put into a 


Is product are Enhanced or 
Compromised by the Finish. 
Economy 


The Materials that are used give a certain 
Value to every factory product. 


The Designer gives another Value. 


Then, every Mechanic who works on that 


product adds his Value. 


A product comes to the Finishing Room with 
the Sum of those Values. 


The total Value is confirmed and fixed and 
increased by a Fine Finish, such as Murphy 


V arnishes give. 


It is lessened, often seriously, by the use of 
ordinary varnishes. 


Murphy Varnishes pay for themselves,many times 
over, in the Extra Values—Artistic Values, Selling 
Values, Wearing Values—which they confer. 


, Quality and Economy in Varnish and V arnishing 
Our free book which every mechanic ought to read. 
White for it, by postal card or letter. 


The Vanish Murphy Varnish Company vewarx 
That Lasts FRANKLIN MURPHY, President MJ. 


CHICAGO 
Longest Associated with Dougall Varnish Compariy, Limited, Montreal, Canada ILLS. 
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No so g00d as | the Graflex for making 
P or in the shade 
pon en may be made fast enough to 
secure perfect pictures. 


You can photograph on dark days when you use 
a Graflex. This picture was made on a rainy, 
heavily clouded day in December. 


"The Grafler i is ‘ton for those 
“hunt with a camera.” 


On clear days, when the sun is shining, the Graflex 
will make pictures in 1-1000th of a 


CAMERAS 


The GRAFLEX makes 


better photography pos- 
sible by eliminating the 
uncertainties. Focusing 
seale and “finder” are 
done away with. With 
a GRAFLEX you see 
the image full size of 
finished picture, up to 
the instant of exposure 
right side up. You know 
to a certainty that the 
picture is in focus, with- 
out having to guess the 
distance between the 
camera and subject. 
The Graflex Focal 
Plane Shutter works at 
any speed from “time” 


to 1-1000th of a second. 


Send for Illustrated Catalog. 


FOLMER & SCHWING 
DIVISION 
EASTMAN KODAK CO. 

ROCHESTER, N.Y. 
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The Cool One Wears .B.V.D. Do You? 


T’s no puzzle to find the B. V. D. Man. He’s in the foreground of the 
picture and in the forefront of comfort. You can “spot” him at a glance— 
cool and contented despite summer heat and fag. Stop fanning and 

mopping —wear Loose Fitting, Light Woven B. V. D. Coat Cut 
Undershirts and Knee Length Drawers, or Union Suits and ke coo/. 


To get genuine B. V. D. get a good look at the /abe/. On every B. V. D. Undergarment is sewed 


This Red Woven Label © 
FOR THE } 


BEST RETAIL TRADE 
(Trade Mark Reg. U. S, Pat. Of. and 


Foreign Countries. ) 


Insist that your dealer sclls you 
only underwear with the B. V. D. 


label. 


B.V.D. Coat Cut Undershirts and 
Knee Length Drawers, 50c., 75c., 
$1.00 and $1.50 the Garment. 
B.V.D. Union Suits ( Pat. U.S.A., 
4-30-07.) $1.00, $1.50, $2.00, 
$3.00 and $5.00 the Suit. 


The B.V. D. Company, 
New York. 
London Selling Agency: 
66 ALDERMANBURY, E. C. 
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BUSINESS 
HOUSES 


Make for Complete, Efficient 
and Modern Equipment 


+ The management of large stores, schools, factories and 
industrial organizations are awakening to the advantages of 


| EN-D 


PLANISHED 


STEEL 
as well as our metal cabinets, shelving, and other equipment. System 
; and Efficiency are becoming big factors in modern enterprise. 


EDW. DARBY & SONS CO., Inc., 243 Arch Street, PHILADELPHIA 


x YO ? ENGLISH SMALL COINS--~It is interesting to note 
e that the United Kingdom coined in the year 1910, 
- 

We mean a Baus improved Tip Top in 1911, 196,800 farthings, and in 
: with **Dausco’’ Oiled Parchment Back negative roll, 1 7,669,760 farthings. ince the introduction of 
that ideal assistant, always ready to quickly make bronze farthings in 1860 the number coined has amounted 
100 copies from pen-written and 50 copies from to 211,701,768. It is believed that, as no withdrawal of 
type - written original. Complete duplicator, | these coins has been made, practically the whole of them 

cap size (prints 8 3-4x13 in.), costs 5 
but we don’t want your money until remain in circulation. The farthing is the fourth of an 


you are satisfied, so if interested just write us | English penny, or equal to one-half cent in American 
to send it on 10 DAYS’ TRIAL WITHOUT DEPosIT. currence 
That's fair enough, isn’t it? Then send today. y: 


[LET US GIVE YOU THISs ||| Salesman or Sales Manager 


It is 4 inch size, 30°- 60° angles. Lowest retail price, you should be represented by a good card — 
25 cents. Absolutely essential to everyone who draws. We the card— peerless Patent 
: >. make this offer to introduce our new catalogue showing Book Form Card 


Y SPAULDI NG’S That they are the best, admits 


of no discussion. The best 


s >» “aaleok, hte inexpensive. Outfits include all flat. They leave nothing to be desired, however fastidious the taste, or 

7 necessary equipment. If you draw, send us severely critical the judgment. Send today for sample tab end detach the 

the and get cards one by one—satisfy yourself as to what others universally call best. today. 

as Engravers. Plate 

_ - SPAULDING PRINT PAPER CO. | | | THE JOHN B. WIGGINS COMPANY printers: Dic Embossers 

= Ag WJ 44 Federal St. BOSTON 62-64 East Adams Street, CHICAGO 

” 

P The “E-Z” Self-Filler Pen - $1.50 

i The Pen you need. Made ne to write right. Lasts a life-time. 

= 

Patent ‘INDE PENDE EN 14-Karat 
Clip Hue Gold Pen 


NEW CARRYING CASES 
AND COMPLETE OUTFITS 


and students—com- 
s Carryin, 
They provide we 

ing space for drawing 

like a suit case; 


rtments, includi 
square. Handle 


men everywhere use them. If 
you don't it is only because 
you have not examined them. 
They are always carried to- 
gether and they carry convic- 
tion. They are always smooth 
edged when you detach them, 
and they are always clean and 


Appearance of our neat card in case 


Remove Cap, Insert Pen in Ink-Well, press ball of clip in hote—Pen fills instantly: 
A perfect Self-Filling Pen at moderate price—$1.50 complete by Parcel Post 
| Agents Wanted. Small investment. Big profits. Write now. J.C. ULLRICH & CO., 27 Thames St.. N.Y. 


| - 
2 
ASIUMS CHooLs | | 
FACTORIES 
| 
The Locker 
STEEL 
| 
- - 
FELIX A. L. DAUS DUPLICATOR CO., Daus Bidg., 111 John St.. New York |] 
eneral 
pact, durable and convenient. ree 
), Cases are made light and stron 7 = Sa 
} 


On Which Side 


of the Desk Are YOU? 


In every business there are two sides to the desk. The man on one side thinks 
and makes money—the man on the other side works and draws. ‘‘wages.”” On 


which side of the desk are YOU? 


The man before the desk works with his hands and is paid for his labor. 
man behind the desk works with his head and is paid for his knowledge. 


a question of “‘knowing how.” 


The 
It’s simply 


If you’re working for ‘‘wages’’ on the wrong side of the desk make up 


your mind you're going to change sides. 
and you will earn as much in a day as you'll 

Fot over 21 years the International Correspond- 
ence Schools have been training men in their spare 
time to get on the right side of the desk—every 
month over 400 students write of promotions or 
salaries raised through I.C.S. help. 

And these students had to face the same prob- 
lems that now puzzle you—they had just as meager 
education, just ‘as little spare time, and just as dis- 
couraging future outlook as you have. But the 
L.C.S. helped them to better jobs—and they can 
do the same for YOU. 

Just mark and mail the attached coupon—it 
won't obligate you in the least—and the I.C.S. 
will tell you how they can help you to use your 
spare time to prepare for a better job and a bigger 
salary, 


Mark and Mail the Coupon TODAY 


Learn how to work with your head 


earn with your hands in a week. 


International Correspondence Schools 
Box 872, Scranton, Pa. 


Please explain, without further obligation on my part, how 


1 can quality for a larger salary 


and advancement to the 


¢ Position, trade, or profession before which I have marked X. 


ee 64 


Electrical Engineeri: 
Electric Lighting 
Electric Railways 
Electrician 

Electric Car Running 
Dynamo Foreman 
Wireman 

Mining Engineer 
Telephone Expert 
Surveyor 

Civil Engineer 
Automobile Running 


Agriculture 


Mechanical Engineer 
Mechanical Draftsman 
R. R. Construction 
Concrete Construction 
Architect 

Contracting and Build’g 
Architectural Draftsman 
Plumbing and Heating 
Chemist 

Bookkeeper 
Advertising Man 

Civil Service Exams. 
Salesmanship 


Name 


St. and No 


City. 


Present Occupation 
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2c a Week Pays Wash Bill! 


Electricity or Water-Power Does the Wor 


ieee Water Motor Washer 


Can be connected with 
any water tap instantly | 


The 1900 Motor Washers are now at work in thousands of homes. They are doing 
the work formerly done by women, at a cost of 2c a week for power! Saving thou- 
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles. 
Leaving the women free to do other work while the machines are doing the washing. 


The 1900 Motor Washer 


Washes a Tubful in Six Minutes! 


Handles Heavy Blankets or Dainty Laces 


The outfit consists of the famous 1900 Washer 
with either Electric Motor or Water Motor. 

You turn on the power as easily as you turn 
on the light, and back and forth goes the tub, 
washing the clothes for dear life. Then, turn 
a lever, and the washer does the wringing. All 
so simple and easy that it is mere child’s play. 


A Self-Working Wringer Sent 
The motor runs 
With Every Washer! 
Wringer. We guarantee the perfect working of 
both. No extra charge for W fineer which is one 
of the finest made. 
OFFER! Don't doubt! 
itean. But we do not ask you to take our word for it. We cde: to send a 1900 Motor 
Washer on absolute Free Trial for an entire month to any responsible person 
Not a cent of security —nor a promise to buy. Just your word that you will give 
ita test. We even agree to pay the freight, and will take it back if it fails to do 
all we claim for it. 


Doing the wringing with 
1900 Electric Motor Washer 


rite for FREE BOOK and 4 Daye: FREE TRIAL 
Don't say it can't be done. The free book proves that 


A postal card with your name and address sent tous today will 


bring you the book free by return mail. Al! correspondence should be addressed to 


1900 WASHER CO., 6070 Court St. BINGHAMTON, N. ». 


OR, IF YOU LIVE IN CANADA, WRITE TO THE CANADIAN WASHER CO., 355 YONGE ST., TORONTO, CANADA. 


15 Days’ Use 


A Piedmont 

Southern Red Cedar Chest 

ects furs and woolens from moths, 

dust and damp. 15 daysfree trial. Freight prepaid. 

and beautiful in everyhome. Low factory prices. 

nt chest pays for itself in what it saves. Write for illus- 

e catalog and book, “‘Story of Red Cedar.” Post- 
paid, to you. Write TODAY—NOW. 


Piedmont Red Cedar Chest Co., Dept. 317, Statesville, N.C. 


HESS scat LOCKER 
ai The Only Modern, Sanitary 
_ STEEL Medicine Cabinet 


', orlocker finished in snow-white, baked 
»4 everlasting enamel, inside and out. 
¥ Beautiful beveled mirror door. Nickel 
plate brass trimmings. Steel or glass 
shelves. 


Costs Less Than Wood 


Never warps, shrinks, nor swells. 
Dust and vermin proof, easily cleaned. 


' Should Be In Every Bath Room 


Four styles—four sizes. To recess in 
wall or to hang outside. Send for illus- 
trated circular. 
HESS, 910 L Tacoma Bldg., Ch:cago 
he Recessed Steel 
Mealsine Cabinet Makers of Steel Furnaces. Free Booklet. 


NARCISSUS BULBS FROM CHINA-—Ahbout 3,000,- 
000 narcissus bulbs are shipped from .\moy, China, to 
the United States each year, and they are practically 
the only article exported from that city to this country. 


BUY.PLUMBING SUPPLIES 
AT WHOLESALE 
vay retail prices. Full stock om hand te 


Rf. P. KAROL. 768 to 772 West Harrison St.. Ch 


AND SAVE 50c A GALLON 

30 years’ experience, a modern factory, 
pure materials and selling direct is why 
it will pay you to buy 

Brown Seal Prepared Paints 
Shipped on approval. Write for colorcard and prices. 

THE YUMA PAINT CO. 

456 E. First St. Dayton, Ohie 


Dealer’s Price, $25.00 


tions. 

ete sections Write for Furniture Book FREE every room. 

Factory prices save you 1 2 dealer’s prices. Mail <b today for book. 


BROOKS MFG. CO., 2706 Rust Ave., SAGINAW, 


Write for ba 
FREE Book | 
: | 
Just a “Twist of the Wrist” Starts or Stops the Mach /ine! "on 
Th 
M 
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Snap Money 


117 


Your Pocket 


Big 


Gash Profits for You * ‘° 8° @ day in your 


$600 Profit in 3 Months 


That is what A. L. Wood, of Great Falls, 
Montana, made with a “* Mandel” Post 
Card Machine. We can prove this. Read 
these late reports: Cable, of Wyo., writes: 
“Made $27.00 in 2 hours.” Bryant, of 
Colo., made $16.00 in 6 hours. Evans, of 
Miss., says: ““ Made $15.75 last Tuesday.” 
Perry, of Ky., “‘ Made $50.00 in 2 days.” 
Hundreds of actual, bona fide letters like 
these on file. 


WRITE US TO-DAY 


own big- -paying business. 
This is your opportunity to get out of the “time clock” line 
and the “pay envelope” brigade. Without one bit of 
experience, you can join our force and become 
a one minute photographer. This is the newest 
and most profitable branch of the photographic profession. You 
.can work all or spare time —travel or at home. This new, 
wonderful business will earn enormous profits for you. Every- 
body buys our new one minute photo post cards. Big money 
making photos at private houses, picnics, on the streets, in the 
small towns, in large cities, at fairs, carnivals, conventions, street 
parades, aviation meets, etc. Profits p ae first day and you make 
500 per cent on every sale. Don’t delay— don’t wait. Write us 
today for free information,and begin making money at once with 


The “‘Mandel”’ 
Post Gard Machine 


New invention —wonderful machine that takes, finishes and 
delivers five different styles of photos. Turns out original 
t card photos (also button pictures) at the rate of three a minute 
IGHT ON THE SPOT WHERE YOU TAKE THEM. Wonderful, 
new, photographic process — startling — sensational — 


Photos Direct on Post Gards 
Without Plates, Films, Printing or Dark Room 


Machine is everything in one—a complete, portable post card gallery. 
Excites interest, arrests giteation, compels immediate orders from every 
onlooker. LL. CAPITAL STARTS YOU. Sale of supplies that 
come to you with outfit pene LS gives you back entire investment— 
and you have the business clear and fully established. You begin making 
money the same day the outfit arrives. Immediate sales— immediate 

rofits. If you are sincere and really want to make $2,000 this year—DO 

OT D Y—show us that you are in earnest—that you mean business. 


We will show you how to get the money. Write now —at once. 
Information is FREE 


| 4 


Here’s one of our lucky ‘‘ Mandel ’’ operators, busy af the beach, turning out one minute photos of the jolly bathers. 


This is one of the many ways to make big money as a “‘ Mandel’’ photographer. 


ADDRESS EITHER OFFICE 


The Ghicago Ferrotype Gompany 


663 Ferrotype Bidg., Congress & Laflin Sts., Chicago, Ill. OR Dept. 663, 89-91 Delancey St., New York, N. Y. 


| _ 
™ 
AX 
/ 
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“Ty 


SHIPPED ANYWHERE 


BUILD IT YOURSELF— 
INA FEW DAYS 


ON’T you know a place where you would like to put this cottage, on the shore 
or in the woods. We will ship it to your station — complete to the last detail, 
all material being Readi-Cut, so you can build it yourself. It isn’t the portable, 

flimsy kind, but built just like a dwelling house. When it’s up, it’s up to stay. You 
get all the lumber, windows, doors, shingles, hardware, paint, nails, glass, everything 
needed, and full instructions. We have a complete line 
of summer homes from $125 up to $1500 in price — 
Garages, sleeping porches and sun rooms. 


Summer Cottage Catalog No. gg | Which shall 


» we send you, 
both 


Dwellings and Bungalow Catalog P\ ox 


North American Construction Co. 
383 Aladdin Ave. BAY CITY, MICH. 


Mills in Michigan, Florida, Texas, Missouri and Oregon 


Quick 
Shipment 


THE CLOUD SPOTTER OF THE MOTION. 

THE NEVERSINK COAT PICTURE | LABORATORY —The  motion-picture _ in. 
, ustry as evelioped an odc Ine of work—that of clou 

A OLUTE PROTECTION spotting. When an elaborate moving-picture play is 
AGAINST DROWNING 


No cork=light, easy and comfortable. No | A BOOK OF PLANS FREE 
| inflation—the coat itself keeps you afloat. FOR YOU 
Write for Booklet — Agents Wanted. 
AMERICAN LIFE SAVING GARMENT CO. Your easy chance to get a beautiful and instructive book of house 
53 State St., BOSTON, MASS. plans entirely FREE. Just send us the names and addresses of all 


the carpenters and builders in your town. That's all you have to do. 
Really no work to it. Simply mail in your list and get your plan 
book easy and FREE. Xememer—a 125 page plan book for your 
dist of carpenters and builders’ names. 


RADFORD ARCHITECTURAL CO., Medinah Bldg., Chicago, Til. 


KEITH’S $1 Offer 


To introduce Keith's, 
the recognized author- 
itative magazine on plan- 
ning, building and 
decorating we now offer 
for $1.00 to enter a six 
months’ subscription and 
mail you postpaid 


Two Books of Plans 


Homes Costing $1,000 10$2.500 


Just the thing for your Home, and in Emergencies. Ideal for 
Camp, Yacht, lawn or Porch. Strong, comfortable, light, com- 
pact. Folds into a neat, small package, which P . 
can be carried by hand, same as a grip. rice, $3 
Our Camp and Lawn Furniture Booklet (free) 
is full of suggestions for summer comfort. 


Steinfeld Bros., 580 Broadway, New York ( Keith's Design No 1400 Send today for this great 


Agents wanted—fine opportunity for STUDENTS. 


GUARANTEED TO SUSTAIN 800 POUNDS 


value offer and get a splendid $2 a year 80-page magazine for six 
months and two of Keith’s Archt. Studies containing plans. 


M. L. KEITH, 472 McKnight Bldg., Minneapolis, Minn. 


This and many others in my new book, Building Plans for Modern Homes, 
will save you hundreds of dollars. One of the most complete and compre- 
hensive books of plans ever published by any architect. Fifth edition just 
off the press. One hundred and fifty floor plans and photographs of bungalows, etc., | _— - 
costing from $250 up; gives sizes and cost to build. Sent postpaid for $1.00 4 ——— 


This Bungalow Can Be Built for $O()() : 


FREDERICK H. GOWING, Architect, 18 Tremont St., BOSTON, MASS. 
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EVINRUDING” 


THROUGH THE WATER 


T° THOSE who desire the pleasure of 


motor boating without the usual large 


investment of a motor boat, the 


a = 
SLE 


is the acknowledged solution of the problem. This 
portable motor attaches to and detaches from any 
rowboat in less than one minute How I Love to 


Seattle Rep 


. . ‘ ” 
without any change in the con- = ‘‘Evinrude”. 
struction of the rowboat. 

The motor carries like a satchel as it weighs but 50 Ibs., and it 
will drive a rowboat eight miles an hour. It has a weedless propeller ; 
it starts with a swing of the fly-wheel (no cranking), anyone can 


operate it. Summer pleasures that you never realized before are 
open to you if you own one. 


Beautifully illustrated catalog sent upon request. 


EVINRUDE MOTOR CO., Wis 


New York City Show Rooms: Hudson Terminal Building, 30 Church Street, N. Y. 
California Show Rooms: 423 Market St., San Francisco, Cal. 


db Gasoline Engjne Co., 62-64 Marion Street. 


“CPORT ALLURING” 


A captivating, descriptive Booklet about Tra 
shootingthe ideal outdoor sport. Address Dept. 248. 


E. L. du Pont de Nemours Powder Co., Wilmington, Del. 


to be worked out a steady uniform light is essential. 
The pictures must all be taken in clear sunshine or in 
clear gray light, otherwise some would be weak and 
some strong, and would not match on the screen. So, 
according to one source of information, several of the 
large motion-picture laboratories in Europe employ a 
cloud spotter, who takes up a station on the roof and 
searches the heavens with a powerful field glass, study- 
ing the course and velocity of the wind. he man in 
charge of the production is thus kept notified of what 
may be expected in the nature of light. 


Experienced anglers choose them. 
Small outfit, interchangeable, catches 
fresh water game fish. ‘‘S 
“Slim E and ** 
n 


New Lists everythi: 
weed 1923 Catele you need. Actual 
size illustrations. New flies. baits, spinners, rods, etc. 

how to equip economically. Two cent stamp brings it. 


The J.J. Hildebrandt Company, 1306 4th St. Logansport, Ind. 


\ 
> 


, the ie how and 

ind all the little tips a 3 

Pacts this trickiest edde fishing are put 
rigatin hat Free don Book 
Itshows you insump- a bout Bass Casting 


you want—Heddon’s Genuine Dowagiac Split Bamboo Rods 
and Dowagiac Artificial Baite—the most scientific, certain and 
bumane of teres 


JAMES HEDDON’S SONS, Dowagiac, Mich. 
x 100 nee it * 


Pronou: 


Wa! 


/ 


3-in-One heaps all fishing tackle in perfect 
order. Reels oiled with 3-in-One won't stick or hang 
at critical moment. They always work easily an 
surely. 3-in-One will not gum, turn black or sticky. 

3-in-One prevents rust on steel rods, keeps joints 
and connections clean and smooth, preserves wooden 
rods, too, making them tough and pliable. 

_ Draw your line, silk or linen, through rag moistened 
with 3-in-One. Makes it stronger and last longer. 
Will not rot, twist or tangle, preserves lines, nets and 
traps in either fresh or salt water. 

FREE Try 3-in-One at our expense. Write 
for liberal free sample and booklet. 
3-IN-ONE OIL COMPANY, 42CNF Broadway,New York 


The 
Healthiest Pleasure 


is that of casting for big fish 
and you need no experience 
in casting if you own a 


SOUTH BEND ANTI-BACK-LASH REEL 


as this solid german silver reel, with jewelled bearings 
makes an expert caster out of anyone from the first 
cast. 1t is so constructed that the jine eannot tangle 
and backlash; every cast is a perfect one and the 
exhilirating sport of casting and getting big 
fish is a pleasure you have never realized 
until you have tried it. Beautifully illus- 
trated catalog sent free upon request. 
It describes all sorts of fishing 
tackle and this wonderful reel. 
SOUTH BEND BAIT CO., 
3521 Colfax Ave., 
SouTH Benn, INDIANA. 
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50 this 
GUARANTEED 


Unheard of Introductory Price 


Wall Tents Full weight, 8 oz. Duck, double lap 
———__—_—_ seams, complete with tent poles, 
ropes, pins, etc. All ready to set up—Wonderful bargains. 


9.10 
These Bargains 


are offered for ashort time only. Save money by buy- 
ing direct from the largest, most reliable manufact- 
urers of Tents, Awnings and ongee supplies in 
the country. Supplying the U. S. War Department. 
Let us tell you about our new Watershed and Mildew 
Proof Process. Write at once for free ptive 
and pricelist on everything made of canvas. 
Get your letter to us quick before 
these big bargains are snapped up. 
THE HETTRICK BROS. COMPANY 
1217 Fernwood Avenue Toledo, Ohio 


Will youtake this: 


We want 35 or 40 men right away who can use the following 
tools: auger, screw-driver, hammer and wrench. We want you to 
install or put inour Hydro-Carbon Lighting System, and fill orders, 
We furnish full instructions and complete charts so you can do 

tue work with the common tools named above. 


@ Hydro-Carbon 
Lighting System 


grease, rime or dirt. No piping ‘to va ho copper 


er. e wire is easily quick'y throug! 
attached to vale or ceilin 
accept our catalogue and the descrip? ion of our im 
If you will f if A are interested in starting a profitable, pleasant 
s, where you can be kept busy and make big 
wick, Let bear from you 

mon Write 1s today— justona postal orin aletter addressed to us, 
write as Yollows. *Mail full particulars.” e will offer you a 
very attractive ‘o-oo that may mean very much more to you 

than iA. GE Ad 


EL-CHASE MFG. ¢ CO. 


156 Erie S 


SHARPENING USED FROM 
TIMES—The exact origin of sharpening stones is in 
doubt, as these stones are always in evidence among the 
relics of prehistoric races in all sections of the world. 
In Egypt there was found a few years ago a cabinetmak- 


Nulite Portable Parlor Lamp 


The cheapest, best and most beantiful light ob- 

tainable for town or country. Makes and burns 

its own gas; 300 C. P. 5 hours for 1 cent. Can be 

used anywhere with amazing results. Low in 

a. Thoroughly reliable. Many new and exclusive 

eatures. Best proposition of the year for agents. 
WRITE TODAY FOR FULL DETAILS 


National Stamping & Electric Works 
8S. Clinton Str., Chicago 


2" Your E 


A Blessing For Women 


ngine or Motor Do the Work 


and make an,end to washday drudgery in YOUR home. Of course, NONE 
of the unsanitary, old-fashioned wooden rotary —— will do. ONLY 
THE MOST UP-TO-DATE machine ought to oF enough for 
YOUR wife. 

PRACTICAL washer can be found than the famous 


All Metal Sanitary Paragon Revolving 
Cylinder Power Laundry Machine 


indestructible, NO WOOD used in any part. The PARAGON is a true reproduction 
of the expensive and powerful Cylinder Washers exclusively and suc cessfully used in 
Steam Laundries, Hotels and Hospitals, Over 100,000 Paragon Washers used in the U. 


A Golden Opportunity for 30 Days Only 


to secure one of these wonderful genuine laundry machines, complete with REV ERSL 
BLE POWER WRINGER at a very considerable REDUCTION in price, if you write AT 
ONCE for Catalog No. 1 and further details of the most generous proposition m 


PARAGON MFG. CO., 2401-03 W. 14th St., CHICAGO 


EXPERTS will tell you that NO MORE DURABLE and 
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The Detroit Combination 


city coal gas, at no greater cost. 

On the market over years. 

20,000 in daily use. r cata 

terest you. Write to-day for copy, and 
users in your vicinity. 


A hand portable 
lamp that ivan a bril- 
liant, economical light. 
Makes and bu: 


depe 
dentofgasor clectriclight- 
ing companies. Over 
styles of lemps, ranging 
from 100 to 2,000 power. 


AGENTS MAKE BIG MONEY. 
Write quick for catalog. 

The Best Light Co. 
324 E. SthSt., Canton, 0. 


which contained, among other tools, an oil 
a horn in which to carry oil. 
used for sharpening iron instruments are 
the historian 


Gas 


Gas Sup pely. 

Gas to ee with. Gas to Cook with. 
Gas to Heat Water for the bath, 

laundry and other uses common to 


Detroit Heating & Lighting Co. 


490 Wight Street Detroit, Mich. 


er’s tool basket estimated to date from about 1450 B. C., 
stone 
Many kinds of stones 
mentioned by 
*liny in his writings, about A. D. 23, 


and 


and 


this writer also states that stones from Sicily could be 


used without oil or water, which doubtless is the 


historical record of oil stones, 
sharpening. 
ing stones were first used by prehistoric man, 
defended himself against wild be 

primitive weapons of stones keen-edged by 
them against other stones. 


Triumph Light 
EVERYBODY WANTS BETTER 
HERE IT Is 


This new 100 to 700 candle power light turns 
up and down like gas, One-third cost of elec- 
tricity, gas or kerosene. For home, church or 
store. Anyone can operate. Perfection guar- 
anteed or money back. H’rite for 
(P. 0. P.), Dep antrd. 
BRILLIANT das vam MPANY 
No. 182 North State Illinois 


water stones, 


first 


and dry 
It is quite probable, however, that sharpen- 


who 


asts and savages with 
rubbing 


Catalog contains 282 es, 788 illus- 
trations, 67 color-plates. 2561 articles 
described—all musical instruments and supplies. 
Superb quality and lowest direct prices. Free 
trial and easy pay mane. We supply the United 

ates Government. Mention what instrument 
you are most interested 


in. Write for the big FREE CATALOG 


#3 2 Points of Supply. Address the nearer one. 


THE RUDOLPH WURLITZER CO. 
101 E. 4th St., Cincinnati 308 S. Wabash Av., Chicago 


In every line of work there are two classes of men—the * 
ERS” and the “FOLLOWERS."* ‘The man who eds * who 
‘directs’’ the work is no better fundamentally than his fellow-workmen 
who call him “‘boss’'—but his ‘‘SPECIAL TRAINING" gives him this 
leadership. Decide NOW to become “‘specially trained’’—to be the 
man who “‘directs."" You can have at your command the expert advice 
of a corps of Civil Engineers—the absolute answer to every question 
which confronts you in your work, if you own 


The Complete Cyclopedia of 


Civil Engineering 

This great cyclopedia is NOT a collection of theories, but the actual, 
tried and tested experience of the greatest engineers the world has known. 
It contains more up-to-date, accurate, money -saving information on all 
branches of Civil Engineering than you can find in any other set of books. 
It is written in a clear, concise and comprehensive manner—printed on 
good book paper—new type. Easily read and understood. These 
volumes are handsomely bound in half-Morocco—3900 pages—over 3000 
illustrations, folding maps, diagrams, etc. 

Besides the strictly technical knowledge, you will receive valuable 
information on the handling of men and general training in ‘‘leadership 


Some of the Important Subjects Covered 

Plane Surveying— Mechanical Drawing— Plotting and T —Railroad En- 

gineering — Statics— Strength of Materials — Roof Trusses — Mill Building Con- 

struction — Cest Analysis in Relation te Engmeering — Masonry and Remlorced 

Concrete — Stee! Construction — Practical a in Construction 
ater 


and and Harbor improvement. 


Examine These Books Free of Charge— 
Just Mail the Coupon 


We want you to see this magnificent set of books—we want you to 
examine them at your leisure. If you sign and mail the coupon today, 
the complete eight volumes, not a sample volume, will be sent, express 
prepaid, for seven days’ free examination; returnable at our expense if 
they do not contain the information you want. If you do decide to keep 
them, pay §2.00 seven days after receipt and then can 00 a month until 
you have paid the special introductory price of $24.80. 


$12.00 Consulting Membership Free 


With every set is included a year’s Consulting Membership, regular 
value $12.00 entitling you to the free advice of a staff of Civil Engineer- 
ing Experts. This will give you practical help in handling working 
problems which are too specific to be taken up in detail, in the Cyclopedia. 
There will be no limit to this service. A single problem solved for you 
might be worth more than the first cost of the books. 


American School of Correspondence 
Chicago, U. S. A. 


American School of Correspondence, Chicage, U.S. A. 


Please send Cyclopedia of Civil Engineering for 7 


days FREE examination. I will send §2 within 7 
days and §2 a month until I have paid $24.80, other- 
wise I will notify you and hold the books subject to 
your order. Title not to pass until fully paid. 

Pop. Mech. 6-13 
NAMB. 
ADDRESS 


EMPLOVER 


OCCUPATION 


Please Mention Popular Mechanics 
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constantly writing me for patents pro- 
cured through me. The demand for good ideas 


Protected by Owen Patents 


is greater than ever before. Send for my free books and read the 


letters from the greatest manufacturers in’ this country. Read their | 


requests for Owen Patents and see for yourself what ideas they want. 
You can help supply the unceasing demand for good inventions. 


My clients are provided with free manufac-  ] 
turing facilities, and I aid them in many ways, . 
without charge, to sell their patents. Appli- |3iiiNIEEEn 
cations filed through me advertised free. " 


You will get a strong patent or I will get no 
compensation. Your interests are my interests. 


FREE! 


A simple request will bring you the following three 
finest patent books published absolutely free— you will 
incur no obligation by writing me. 

“SUCCESSFUL PATENTS”—a new 72 page guide 
book; tells how to proceed to be successful; describes 
my advantageous business methods. 

“STEPPING STONES ”— gives lists of over 200 in- 
ventions wanted; gives forecasts by Edison and many 
other authorities; tells the plain truth about prizes of 
millions of dollars for inventions. 

“PATENT PROMOTION ”—tells you how to pro- 
mote your invention; why some inventors fail; the value 
of your rights, etc. 


Write for these books today—NOW! ‘Adeice: costs 


VERY HIGHEST REFERENCES 
Colygtie National Bank, Louden Machinery Co., S P E Cc I A L! 


ington, D. C. Fairfield, lowa. F 
American Loktile Co., Antholene Mfg. Co., Send me a sketch or model of your in- 
Alexandria, Va. Hutchinson, Kans. vention and I will make a scarch of the U. S. 
National Metal Tile Co., Whitehead Hosiery Mills, Patent Office Records FREE OF CHARGE 
ashington, D. C. Burlington, N. C. and report to you concerning patentability, 
National Supply Co., Dickinson Mfg. Co., practicability, etc. 
Berlin, N. H. Des Moines, Iowa. 


And an immense number of others whose letters Your work will receive my PERSONAL attention 
are printed in my booklets. —but my fees are no higher than others. 


RICHARD B. OWEN WASHINGTON, D. C. 


Inventors submitting their inventions to me are prot d 


until their applications are filed. 
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Trade Marks and 
Special Offer—Free Search of Patent Office Records 


Send us a model or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report 
the invention patentable, we will guarantee to obtain a patent or return our fee, 
and furnish a certificate of patentability backed -by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors 

Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. 

Our Four Books Mailed Free 
to any address. Send for these books— the finest 
publications ever issued for free distribution. 
How to Obtain a Patent 

Our illustrated eighty-page Guide Book is a book of 
reference for inventors, and contains 100 mechanical 
movements illustrated and described. 

Fortunes in Patents 


Tells how to invent for profit, and gives history of 
successful inventions. 
What to Invent 


Contains a valuable LIST OF INVENTIONS 

WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 


Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 


Contains letters from our clients who have built up 
rofitable enterprises founded upon patents procured 
y us; also endorsements from prominent inventors, 
manufacturers, Senators, Congressmen, Governors, etc. 
We Advertise Our Clients’ 
Inventions Free 
In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We save you 
time and money in securing patents. After the patent 
is granted we assist you TO SELL YOUR PATENT. 
Foreign Patents 


WE HAVE DIRECT AGENCIES IN ALL THE 
PRINCIPAL FOREIGN COUNTRIES and secure 


if 


FOREIGN PATENTS in the shortest possible TIME VICTOR BUILDING 
and at the LOWEST COST. Write for our Illustrated Our new $150,000 building opposite U. S. Patent Office 
uide Book on Foreign Patents,sent free to any address. SPECIALLY ERECTED by us for OUR own use 


WANTED NEW IDEAS 


for LIST OF PATENT BUYERS who consult us when Purchasing Con- 

tains requests from MANUFACTURERS, MAIL ORDER HO USES a ROMOTERS 
for patents secured by us, and suggestions as to New Ideas they wish to purchase. 
We invite manufacturers and romoters to address our Sales partment regard- 
ing the purch or ing of a number of meritorious patents secured by us. 


REFERENCES 
Second National Bank, Washington, D. C. R. G. Dun & Co., Washington, D. C. 
Jnion Savings Bank, Washington, D. C. Smethport Glass Co., Smethport, Pa 
Chamber of Commerce, W ashington. | od The Meivin Gauge and Signal Co., Souateo, Pa. 
Pitner Gasoline Lighting Co., Chicago, Il. M. Winter Lumber Co., Sheboygan, Wis. 
National Savings and Trust Co., Washington, D. C 


VICTOR J. EVANS & CO., Patent Attorneys 


NEW YORK OFFICES: 132 Nassau St. PHILADELPHIA OFFICES: 1429 Chestnut St. 


Main Offices: 724-726 9th St., N. W.. WASHINGTON, D. C. 
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—There is a Constant Demand 
- for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


INVENT” 


and 


“HOW OBTAIN PATENT” 
These Books Sent Free 


; If you have an invention send us a sketch, photograph or model of it. We 
i will give you a report as to its patentability absolutely free. If you have no 

invention send for our book, “What to Invent.” It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
* have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 
facturers’ journals at our expense. 


Don’t Wait—Find Out NOW! 


Your idea will never do you any good if some one else patents it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 
ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential! 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
° drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
| send these books free. The sooner you write for them the sooner you will 


know all about patents and the many different lines in which new inventions or 
improvements may be made. 


If you have an invention send us a sketch of it for report and ask for the books at the same time. 


CHANDLEE & CHANDLEE, 970 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis Chandlee & Co.) 
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PROTECT YOUR IDEA! 


PATENTS THAT PAY 


$561,530.00 Made by Clients “MY TRADE-MARK" 
Proof back of it-write for my FREE literature—it will pay! 


uw 


$561,530.00 Made by Clients 


BOOK “What and How to Invent— = —\)’~ 
Proof of Fortunes in Patents”—FREE — 


my clients have done; Women Inventors, etc. 


re Containing: Views of Prominent Men and Publications on Inventions; CG Yo 

“Patents Wanted”; “How to Advertise Your Patent’’; “‘ How to Secure /N"\\\\N> 

Money to Procure a Patent” Suggestions as to what to Invent ; What j \S 
TR\\ 

$20,000.00 in Two Prizes | 


INSTRUCTIVE CIRCULARS GIVING FULL INFORMATION — FREE 
EXPERT—PROMPT SERVICES Registered Patent Att 
112-page Guide Book for Inventors, FREE E. E. VROOMAN, 871 F Street, N.W.. Wash., D. .. 
Old-established branches throughout the world 


[SAVE MONEY ON SHIRTS! 


Double wear=— half cost 


SIGNAL shirts $1.00 


Many unusual comfort features. Cort style, two pockets, one for watch, 
pencil, handkerchief. Big flaps, doul le sewed, many patterns. Guar- 
anteed wear. If not at dealer's send size and his name. We'll express 


twoC. 0. D. Return, our expense, if not O. K. Sample swatches free. 


IMLKER-WIECHERS MFG. CO., 1256 Mound Ave., Racine, Wis. 


For books that tell WHAT patents bring MOST 
MONEY, and WHY— send 10 cents postage to 
B.8. A.B. LACEY, E45 Washington,D.C. Established 1869 


TS 


MECHANICAL 
SUPPLIES AND MATERIAL 


mg AND 
ELS.IN LIGHT MACHINE WORK 
CO 132 MILK STREET. BOSTON 


AMERICAN MODEL AND TOOL WORKS 
617-631 W. Jackson Bivd.. CHICAGO 
WE MAKE MODELS, TOOLS, DIES, MOLDS, PATTERNS 
AND MODEL PARTS. EXPERT GEAR CUTTING. 
Inventions developed and simplified, also manufacturing. 


THE PRESSURE OF SAP IN TREES—How the 
raw sap travels from the absorbing roots beneath the 
ground to the topmost twig on an oak or elm tree, 
more than 100 ft. above, and to four or five times that 
— in the case of some of the mammoth gum trees 
of Tasmania and the big trees of California, has long 


EXPERIENCED INVENTORS 
employ my method. So 
will you eventually. Why 
wait. FREE book and 
application blank. 


W.T. Jones, 8036 St. Washington,D.C. 


Mechanical & Electrical stvtcormer wonx 
WE MAKE MODELS PRACTICAL 


for advertising and manufacturing purposes. We make your tools, dies, mac ol 
ery, metal specialties, novelties, etc., to order. Send for an estimat: 
Address_ MINIATURE MECHANICAL MFG. CO., 10 S. Sith Ave., CHICAS 


ufacture METAL 
fe-wANTED LTIES, 20 years 
experience in making ols and Special 
Machinery. Expert work, Complete equipment. 
NATIONAL STAMPING ELECTRIC) WORKS 
412 Ss. Clinton Street, Dept. Chicago, Ill. 


A N S 
Formerly Member Examining 
Corps, U. 8S. Patent Office 
PATENT LAWYER 


210 MCGILL BLOG. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “‘ Protecting, Exploiting 
and S 


WASHINGTON, 


elling Inventions” sent free upon request. 


PATENTS rcs 


Our free booklets tell how, what to invent, How 
To CHOOsE AN ATTORNEY, and save you money. 


Prosperous clients in all states. Best bank 
and other references. WRITE TODAY 


D. SWIFT & CO., bie. 


INVENTOR Our Brain Belongs 

to You. Our Ideas 

Are Free of Charge. 
a3 > All we want in return isto build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert me hanics, over thirty years ex- 
perience and have one of the best equi 
shops in the country. Ask for Booklet No. 
17. C Itat free. Exp | work 
Strictly lential. 
NACKE & SON 

236-242 S. pad St., Philadelphia, Pa. 


PATENT 


Advice free. Terms reasonable. 


THAT PROTECT and PAY 


Send for FREE 96-page book. 
Highest references. Best results. 


Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N.W.,Washington, D.C. 


MONEY 
[$$ 
F 
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© Get Your Canadian Home ©) 
| Fromthe Canadian Pacific 


E will make you a long-time loan— 
you will have 20 years to pay for the 
land and repay the loan—you can 
7 move on the land at once— and your 

Canadian farm will make you inde- 


20 Years to Pay 


Rich Canadian land for from $11 to $30 per acre. 
You pay only one-twentieth down—balance in 19 equal 
H# annual payments. Long before your final payment 
FH comes due your farm will have paid for itself over and 
4 over. This advertisement is directed only to farmers 
H# or to men who will occupy or improve the land. 


We Lend You $2000 for 


Improvements 


The $2,000 loan will help you in erecting your 
buildings, and you are given twenty years in which 
to fully repay this loan. You pay only the banking 
interest of 6 per cent. 


Advance of Live Stock on 


Loan Basis 

The Company, in case of approved land purchaser 
who is in a position and has the knowledge to take 
care of his stock, will advance cattle, sheep and hogs 
up to the value of $1,000 on a loan basis, so as to enable 
the settler to get started from the first on the right 
basis of mixed farming. If you do not want to wait 
until you can complete your own buildings and 
cultivate your farm, select one of our Ready-Made 
farms—developed by C. P. R. Agricultural Experts— 
with buildings complete, land cultivated and in crop, 
and pay for it in 20 years. We give the valuable 
assistance of great demonstration farms—free. 


This Great Offer Based on Good Land 


Finest land on earth for grain growing, cattle, hog, sheep and horse 
raising, dairying, poultry, vegetables and general mixed farming. 
irrigated lands for intensive farming — non-irrigated lands with 
ample rainfall for mixed and grain farming. These lands are on or 
near established lines of railway, near established towns. 

Ask for our handsome illustrated books on Manitoba, Saskatche- 
wan and Alberta—mention the one you wish. Also maps with full 
information /ree. Write today. 


G. E. THORNTON, Colonization Agent 
Canadian Pacific Railway 


Colonization Department 
i 112 W. Adams St., Chicago : 
i FOR SALE — Town lots in all growing towns — : 
Ask for information concerning Industrial 
and Business openings in all towns. K 


MAKE BIG INCOME 


Men and Women can do this all the year 
at home growing mushrooms in cellars, 
stables, sheds, boxes, etc. Crop sells for 
$.50 to $1.00 a Ib. $20.00 a week easily 
made. Great demand, markets waiting. 
Start Now. Write for big 52 page Free 
Illustrated Booklet and learn how to do it. 


NAT'L SPAWN CO., Dept. 12, BOSTON, MASS. 
Please Mention Popular Mechanics 


you will 
appreciate 
the great 
amount of 
labor that the 
Simplex Ironer 
can save you. 
"Think of doing 
+ 4hours’ Ironing in one hour with- 
_out a red hot stove to swelter you. 

No carrying heavy flat irons. No aches or 
tired feeling. It makes ironing so easy, 


Simplex Ironer 


The Practical Household Machine 


Produces a beautiful finish. Insures longer life to your 
Linens. Four-fifths of your ironing can be done on it. 
Costs only 1 cent per hour to heat by gas or gasoline, 
Also heated by electricity. Simple to operate. 


30 Days’ Free Trial Offer 


Try the Simplex Ironer in your home for 30 days Free. 
You will never again be without it. 
Our booklet “Ironing Hints” and catalog sent on request. 


American Ironing Machine Co, 


506--168 N. Michigan Blvd., CHICAGO, ILL. 


been difficult of explanation, according to The Strand. 
The old idea that capillarity is the force at work, the 
fluid being conveyed up the trunk and branches after the 
manner of o:l through the wick of a lamp, becomes an 
altogether inadequate explanation. In some of the in- 
ternal tissues of the stem the pressure exerted is from 
120 to 300 Ib. to the square inch. This mighty pressure, 
scattered more or less irregularly through the tissues o 
the tree, drives the sap to the buds and forces them 
open, expands their leaves, and is continually at work 
wherever the process of building new structures is 
going on. 


Ironing A Pleasure 


Self Heating Iron Makes and burns its 
own gas at one-third cent per hour. Safe 
and Simple. Saves Labor, Time, and Money. 


100,000 i Every home 
AGENTS one. Send for Free 


«| NATIONAL STAMPING & ELECTRIC WORKS 
421 So. Clinton St. CHICAGO, ILL, 


Cut out the drudgery. Save time—labor 
—fuel. No walking back and forth to 
change irons—always the right heat for 
the best work if it’s an 


IMPROVED MONITOR SAD IRON 
Self Heating. Satisfaction Guaranteed 
Over half a million Monitors in use. 
Strong, simple, easy to operate. Heat 
regulated instantly, no dirt, no odor. 


onts, Sayesmes $10 to $20 a Day 


No experience required. Every household a prospect. Sells almost on 
sight. NOT SOLD IN STORES. Martin, Tenn., ' 

made $5000 in 1 year. Trimmer. Ill, writes, ‘‘Sold 
12 in 10 hours." Mrs. Nixon, Vt., made $14 in half 
aday. You can do it too. Send for big colored 
circular, shows iron full size, explains everything. 
Exclusive selling rights—no charge for territory. 


The Monitor Sad Iron Co., 268 Wayne St., Big Prairie,0. 
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The Greatest Mechanical 
Library in the World 


The Mechanical Engineering Library is part of the Inter- 
national Library of Technology that cost $1,500,000 in its original 
preparation. It contains the knowledge given from the life 
experience of some of the best mechanical engineering experts in 
the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to learn, 
to remember, and to apply. There is no other reference work in 
the world that so completely meets the needs of the mechanic as 
the Mechanical Engineering Library. The volumes are recom- 
mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan- 
ical methods, starting from the simplest proble:ns and compre- 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
engineers as an authoritative guide in their work, but since they 
can be so clearly understood even by persons having no knowledge 
of higher mathematics, they can be used by all classes of mechanics 
that are desirous of advancing to higher positions. The Mechan- 
ical Library contains 14 volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in gold. 
The books are printed 
on a high-grade book 
paper, and the type is large 
and easy to read. Each 
volume is 6 by 9 inches in 
size. If you wish to know 
more about the greatest and 


INTERNATIONAL TEXTBOOK COMPANY 
Box 872, Scranton, Pa. 

Please send, without further obligation to me, full 
particulars in regard to the International Library of 
Technology, with special reference to the Library of 
Mechanica! Engineering 


ty 


most practical mechanical Name 

library in the world, mark 

and mail the coupon NOW. St. & No.___ - 
Ci State 


lease Mention Popular Mecchunics 


POPULAR MECHANICS ADVERTISING SECTION |__| 
INTERNATIONAL | = SSeS SES 

| 

APPLIED | 

MECHANICS 
STRENGTH OF | 
MATERIALS 
MACHINE DESIGN | 
| 
| 

| 
| 
INTERNATIONAL 
COMPANY | 

5B 


128 POPULAR MECHANICS ADVERTISING SECTION 


Are You Facing a 
Motor Problem? 


Must You Increase Your Electrical Service? Do 
You Want to Sell Any of Your Present Machinery? 


We'll buy any electrical machinery 
that you have outgrown, or 
apply its full value on new or re- 
built motors or dynamos carrying 
clad guaranty; with time or cash pay 
on the balance. Our Free ——_ Bulletin. is isfail 
of money-saving opportunities. Send for your copy today. 

We are supplying customers in_ all parts of the country 
with prompt repair work. Are you interested? 

WE DON’T DEAL IN NOVELTIES OR TOYS 


THE F. BISSELL CO., 226 Huron St., TOLEDO, OHIO 


VACUUM PUMPS ||| A Water Supply 


Tools, without operating expense and at 

Parts, low first cost may be secured with a 

Etc. for RIFE RAM 
Cleaners 


The ram is operated automatically by the flow 
€&> of 3 or more gallons per minute from a 

stream, artesian well or spring having 
F| a head or slanting fall of 3 or more feet. 


7-4 It will deliver any quantity of water where 
q ao you want it. Free information on request. 


‘RIFE ENGINE COMPANY 
2131 Trinity Bldg., New York City 


The Crescent Universal Wood Worker 
LET WATER is a complete outfit in one machine. Band saw, jointer, saw VE 
table, shaper, borer, panel raiser, tenoner, moulder, mor- y 
T MOTOR tiser, knife grinder, disk grinder, all combined in one. 
HE Ask for catalog giving complete descrip- 

tion and telling about our line of band saws, ania ae. 
DO YOUR jointers, saw tables, planers, shapers, disk 

ie grinders, swing saws, planers and matchers, 
6-inch Motor variety wood workers. 


Improved construc- THE CRESCENT MACHINE COMPANY 
tion, absolutely per- 93 Columbia St., Leet hio 


ster VACUUM PUMPS 


washing machine and a 
For Powerful Portable and Stationary 


hundred other things. 

ae for small tools. 4 
Vacuum Cleaning Plants. 
They take up their own wear. 


pounds pressure; 
ak. power on 2-inch pipe, 60 4 
am Powerful; Noiseless; can’t 
get out of order. 
GET CATALOG No. 23 


Pumps, hose, tools, tanks, etc., for stationary house plants and 

wagon vacuum cleaners. Our pumps, internally frictionless, 

high vacuum, great capacity for constant heavy service. 
Own MACHINE—SAVES HALF. 


VACUUM SUPPLY CO., ANN ARBOR, MICH. 


MECHANICAL PERFECTION 

in writing equipment is guaranteed in the World’s 

Standard WATERMAN’S IDEAL FOUNTAIN PEN. 
SOLD BY LEADING DEALERS EVERYWHERE. 


pressure. New net price, $5.00 cash 
with order. 

fie. Motere 
or grinding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. Price 
with emery, 
wheel, silver polish an 

3.00. No. 1493 
fotor and pulley only, 
). horse power 
— pounds pressure. 
Improved construction. 
Speeds, 3,000 to 5,000 
revolutions per minute. 
and 
mechanically perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. Tremendous 
output warrants the price. 


SC 


Water 
& Where You Want I 


City convenience at one-half— and less—the cost. 
Running water in the house and barn or garage — 
all you want of it at the turn of a faucet. No hand 
pumping—all the fuss and bother left out. A 


“JARVIS”? POWER PUMP 


and a good well or cistern is all you need. Install 
Pump yourself—easily, quickly. We 

furnish everything— piping, fittings, 

fixtures, ete. Runs by gasoline en- 

gine or electricity at little cost. 


Money back for any reason. Bucket 
CATALOGUE AND Wheel ay copy. ood 
oh, LARGE SHEET FREE ition for Dealers Write 


DIVINE WATER MOTOR CO. MACHINE WORKS" 
Dept. T UTICA, NEW YORK, U.S.A. LANSING, MICH. 


For the name of your local hardware or tool dealer, we will send you free 
booklet on ‘* Theory and Design of Water Motors.’ 


to You MO OR 
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Machinists 
Electricians 
Garage Men 
Engineers 
Farmers 


Factories 
ETC., ETC. 


The ideal Tool 


SIX TOOLS IN ONE 


A Forge, Anvil, Drill Press, 
Vise, Emery Wheel, Pipe Vise 


Six Practical Tools Combined in One 


Save Time, Labor and Money 
That’s All 


MANUFACTURED BY 


Tessmer Machine & Tool Co. 
DETROIT, MICH. 


is of course the most essential 
requisite of a lathe for Garage 
work, as well as for Automobile 
and general repair work. We 
have it in our lathes, but we 
have kept the price very low. 


We would be glad of an opportunity of 
convincing you that we offer both 
high quality and low price in the 
Sebastian Lathe. Our catalog free. 


The Sebastian Lathe Co. 


107 Culvert Street CINCINNATI, OHIO 


LATHES 


" 9 to 13-inch Swing 
List price $75 and up according 
to size. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


- LATHES 
$75 


Foot or Power 
CATALOG FREE 


9 to 13 inch 


SOUTH BEND MACHINE TOOL CO., 423 Madison St., South Bend, Ind. 


This Lathe Costs You 


Complete with lathe tools and 1 2 
scroll saw attachment as shown 

in cut. An ideal outfit for home 
work or small shops. Well 
built and highly finished, 
polished parts nickel plated. 
Swing of lathe, 5 in. Length of 
bed, 24 in. Distance between 

centers, 1344 in. Write for full 
information. If you are in- 
terested in scroll saw work, 
send 10c for Bowman & Russell 
catalogue 64 of patterns. We also 
sell scroll saw wood—all kinds. 


& HARDWARE (C0. % 
Dept... 14-16 W. Randolph St., CHICAGO 


Make 
Money 
Out of 


Keys 


There’s 

a big, 
live, 
oppor- 
tunity 
making 
Dupli- 
cate Keys 


The Cylinder Key 
Duplicating Machine 


is worth its weight in gold to Tinsmiths, 
Hardware men, Plumbers, Electricians, etc. 
It offers hustlers a chance to get into a steady 
business or a profitable sideline wherever 
there are doors to lock. It is simple, accurate 
and inexpensive. 


ORR & LOCKETT HARDWARE CO. 
14 W. Randolph St. CHICAGO 
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Pay As You Are Able 


Your Credit Is Good 


Send yourname first—send 
os no money. Get our latest 

| Big Encyclopedia of hun- 
E dreds of latest Fashions 

‘] and Free Samples of 
men’s 1913 Spring Suits and 
Overcoats mailed at our 
expense. 


Dress 
Like The Best 


Guaranteed Perfect Fit 
Absolute Satisfaction Guaran- 
| teed, or no charge. You'll save 
Z big money too. Prices lower than 
Z : cash tailors and your credit is 
ANS good with us for all you want. 


MADE-TO-ORDER 


Your Measure 
No extra charges. No interest. 
~ No security asked. Save bis 
money and compare our 
and styles with all others. all 
be perfectly astonished at “or 
splendid values. 
Take Six Months To 
Pay Us 
You take no risk. Your own ey 
judge our values. Select your cloth 
from our sample book and then let 
us .nake your suit to your measure. 
We guarantee safe delivery and 
perfect fit, and all is 


Sent On Approval 


Don’t Delay. You can now 


No dress just 
> as you like—have all the latest, swellest 
Agents clo 
No 


INN 
AY 


es—surprise your friends with some- 
ing in new styles—have bigger selection 


= than 4 city and town tailors could show 
Can- = magnificent style book is sent 
Postal w 


= Write a 
think of it, ‘and get our style 


Stanley - Co., 


WRITE US 526-536 S. Clark Street, 
CHICAGO, ILL. 


TO-DAY The World’s 
Caution: NO AGENTS, NO CANVASSING, NO COLLECTORS 


D-I-A-M-O-N-D-S! 
Their Most Perfect Substitute FREE ! 
\\\ = Dew) t @end us a penny for these marvelous 
YG Will stand teste 4 like a REAL diamond 

be distinguish it. Exceptionally 

brilliant MOUNTIN' SIN KARAT SO) 

Good 

Our credit plan 
y its you best—a little each 

month. WRIT! 'ODAY for full particulars and 

our big catalog—all free. No obligations. Write 
immediately. 


HAROLD LACHMAN, 


BE YOUR OWN BOSS 
Agents 


Earn Big Money 


English razor 
Steel Knives, 
that will cut and held the edge. We will put any photo or lodge emblem on 
one side of the transparent handle and name and address onthe other We 
have a complete, fully guaranteed dine of knives, razors, strops and cutlery 
specialties. Quick sales. Big Profits. Exclusive territory. / «perience 
unnecessary, We teach you how. Write today tor Catalog and Terms. 


Golden Rule Cutlery Co., 552 W. Lake St., Dept. 203, Chicago 


ae; FREE TRIAL 


Now—during this Special Sale—is a splendid 
time to buy a fine Watch. We would like to send you 
this 17-Jewel Elgin in hand engraved 25-year gold case 
for your inspection. It sells regularly at $20.00. We 
gave you nearly one half. If answer this advertise- 
ment you can buy it for $12.75. 


NO MONEY DOWN 


Wedon’t want you to send us one cent. Not a penny. 
Merely give ne one) name and address that we may send you 
this handsome Watch on approval. If afterou receive itand 
want to keep it,then you pay us only 


$20° A MONTH 


£ oR do don’t want to keep it, 
=. ck at our expense. You 
assume no nog whatever in dealing 
with us. You do not buy or paya 
cent until we have placed the ee 


honesty among men. If this offer 
appeals to you WRITE TODAY for 


Our Big Freee” 
BOOK! 
ARRIS- GOAR CO. 


KANSAS CITY, MO. 
a 4 HOUSE THAT SELLS MORE ELGIN WATCHES 
THAN ANY OTHER FIRM IN THE WORLD. 


KANSAS CITY MO. 


WHERE THE FINEST RUBIES ARE FOUND— 
The finest specimens of the ruby, a stone considered by 
experts to be the mest beaut: ful and most valuable of 
all gems, are taken from_mines in the Mogok region in 
Upper Burma, India. The district is about 100 miles 
northeast of Mandalay and 61 miles east of the Ierawadey 
River, and the most valuable tract is said to cover 


“ 99 is an absolutely practical 
The Ideal printing press, suitable for 
store, office or home, Be 2 2 wonder — always ready for 
work. its. for copy of our 
ree catalog of printin; resses and sup le 
IDEAL P CHIC ILL. 


circulars, books, Pri r. rinti 85, 


18, Rotary $60. Save money. Big profit printing 

for others. All one. rules sent. rite factory = 

press et TYPE, cards, paper, outfits, 
THE PRESS CO., Meriden, 


earning $4 daily at home in 
spare time, ejiverine mirrors; no 
capital; send for free instructive 
booklet, giving plans of o gy ion. 
6G. F. D, Dept ..306-A, ON, MASS. 
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$250 


OOR FE’ “THE ORIGINAL 
M FOUNTAIN BEN 


O be perfectly satisfactory a Fountain 
Pen must write at the first stroke and 
continue to write freely and evenly. 
It must have a large ink capacity; it must 
fill easily and most important of all, it 
must be absolutely non-leakable, no matter 
how it is carried, 

In other words, it must be a Moore’s, the first 
fountain pen to which the word non-leakable 
could be accurately applied and today the one 
pen that you can thoroughly trust to be true to its 


name. There’s a Moore to suit every hand. For 
sale by dealers everywhere. 


Every part of every Moore's 
is unc ly guar. 


American Fountain Pen Co., manutacturers 
Adams, Cushing & Foster, Selling Agents 
168 Devonshire Street BOSTON, MASS. 


square miles, or about 66 square miles if the abandoned 
mines are included, but the engineer of a resident mining 
company has estimated that the tract embraces practically 
400 square miles. The mines, which were acauired by 
Great Britain in 1886, are divided into pits, hillside work- 
ings and cavern, or cave mines. Before the annexation 


ADDING MACHINES 
$1.00 and $3.50 


They add quickly, easily, accurately. 
ble; easily reset. Capacity 8 columns. None 
better for the price. 17,000 sold. Delivery pre- 
paid. Guaranteed as represented. The $3.50 
adder is SELF INDICATING. Order today. Agents Wanted. 
J. H. Bassett & Co. , Dept. 5-B, 5921 indiana Ave. , Chicago 


Dura- 


Remington Typewriter—factory rebuilt— 
in perfect condition —yours for only $3 per month— 
me than renting. Regular $100 typewriter—our price 
$30. We guarantee LONGER than maker. Free exam- 
ination betore you pay a cent—send no money—take no 
risk. Other makes as low as $12. Postal brings complete Bargain List NOW. 


Commercial Typewriter Sales Co., Dept. 103, Chicago 


Washburne’s Pat. “O.K.” Paper 
Beak, 


box 5 klet fi 
YEARLY SALE NOW 100 MILLION. 
THE O. K. MFG. CO., Syracuse, N. Y. 


Handiest, Fastest, Cheapest, COMPUTING MACHINE 
Adds. Subtracts, Maltiplies, Divides. 
Carries A Resets 
Easily moved over page, ‘fixed to desk, carried in 
hand or pocket. Sin. x 21-2 in. x1 in. Weight, 3602, 


The Magic Wand 


As the magician of old performed 
miracles with the aid of his magic 
wand, so does the magician of today— 
the electrician—achieve most Wonder- 
ful results with a power as mysterious 
and invisible as that which came from 
the wand of the sorcerer. The field of 
Elcctricity is limitless — new uses for this 
great force are discovered daily and large salar- 
ies are paid to those who know how to handle 
it. Prepare yourself, then, to become a big man 
in this ficld; learn from these books all that is 
necessary for you to know. Ifa beginner, you can 
soon fit yourself to make your start in this fascinat- 
ing work at a good salary. If a worker. engineer or 
expert. you can add to your knowledge and put your- 
self in line for a better job at bigger pay. 


The American School’s Cyclopedia of 


Applied Electricity 


is the greatest Mostine’ Be Reference Library 


etc.; hundreds of valuable tables and formulas; caretully cross tment | 
reference. The books are substantially bound in half red morocco, gold 
are printed ia large, nee 


important Subjects Covered. 

Theory, Caleulation, Design and Construction of Generators and Motors 
—Electrical Measurements—Eleetric Wiring—Eleetric Welding—Types of 
Generators and Motors — Management of Generators and Motors—Storage 
Batteries—Eleetrie Lighting—Alternating-Current Machinery—Station 
Appliances — Power Stations — Power Transmission — (Central Station 
Engineering — Electric Railways, incinding Single-Phase — The Electric 
Telegraph —Telephone Equipment, Systems and Operation — Wirciess 
Telegraph and Telephone—Telautograph, Telegraphone, ete. 

The complete seven volumes, 


NOW SENT FREE not a sample volume, will be 


sent, express prepaid, for seven days’ free examination; returnable at our 
expense if the books do not contain the information you want. If you keep 
them, pay $2.00 seven days after receipt and then $2.00 a month until you 
have paid the special introductory price of $19.80. The regular price of 
this great Cyclopedia is $35.00. Just fill in and mail the coupon, It won't 
cost you a cent to examine the books. We know they'll be worth many 
times their cost to you. Mail the coupon now and you'll receive your 
books promptly. 


$12.00 Consulting Membership Free 


With every set is included a year’s Consulting Membership, regular 
value $12.00, entitling you to the free advice of a staff of Electrical En- 
gineers. This will give you practical help in handling working problems 
which are too specific to be taken up in detail in the Cyclopedia. here 
will be no limit to this service. A single problem solved for you might be 
worth more than the first cost of the books. 


American School! of Correspondence 
Chicago, U. S. A. 


7 DAY EXAMINATION COUPON 
AMERICAN SCHOOL OF CORRESPONDENCE, Chicago, U. S. A. 


Please send me Cyclopedia of Applied Electricity for seven days’ 
free examination. I will send $2.00 within seven days and $2.00 a month 
until I have paid $19.80 ; otherwise I will notify you and hold the books 
subject to your order. Title not to pass until fully paid. up. Mech 
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EMPLOVER ... 


Write for Booklet. Attractive Agents’ Pr 
ARITHSTYLE Suite 106, 118 E. 28th St., N.Y. 
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aregreat 
little stones 
for touching 
up my gouges 
Sand other 
_ woodworking 
tools—no 
matter how 
hard the steel 
they cut clean 
and quick— 
hold their shape—show long 
life—give the tool a keen, 
smooth working edge. 


You ought to have them in 
your tool kit—-.on your work 


bench. 
Made in several sizes— all 


from Carborundum—and 


there is nothing so_ hard,. 


sharp, fast cutting. 
At your hardware dealer, who 
also sells Cdrborundum 
Bench Stones 


Niagara Falls, N. Y. 


a Good Mechanic by his Tools and 
the best Mechanic because 
he is sure to have our 


Hand Drill No. 5 


A Drill unequalled in strength, 
durability, easy action and 
around excellence. Has cut ball 
thrust bearing, and carries 8 w 
boring points ranging from ° 
1/16" to 11 64". The way 
this tool is made insures maw ‘ 
longand sat- 
isfactory ser- 
vice--try one. 
Write us for 
a copy of our Catalog. 


MILLERS FALLS CO. 


28 Warren St. NEW 4 


1 


Make Things of Leather 


No. 1 Double Ended Leather Working Tool, 50c 


You can make hand bags, pocket books, card cases, a 
hundred useful and attractive things in leather. It’s fun 
and it’s easy tolearn. An investment of 50 cents in tools 
will start you. Send for our Arts and Crafts Catalog 24. 


ORR & LOCKETT HARDWARE Co. 
14 W. Randolph Street, CHICAGO 


Please Mention Popular Mechanics 


of the country to the British Empire the mines were 
worked in the crudest possible manner by the Burmese 
natives, but powerful pumps are now being used for re- 
moving the water from the pits in order that the gems 
may be recovered. Streams of water are also used to 
wash away the top soil in the vallevs and thus uncover 
the layer of ruby dirt or “byon” which is carried away 
in tracks to rotating pans and a “pulsator,” as in the 
diamond mines of Kimberly. Most of the fine rubies 


WINSLOW SLIDE-RVLE 


For instantly computing the strength of steel or wooden 
beams or beam of ANY material, fiber stress, factor of safety, 
size, span, spacing, loading, or load, ANY bending moment, 
section modulus or number of beams. Any beam figured in 
six seconds,—just push one slide and read the answer. Makes 
minutes dothe work of hours. Nothing like it on the market at 
any price. Money back if you want it. Price $10.00, Descriptive 
booklet free. Cardboard rule for reinforced concrete slabs, $1.50. 


HENRY W. TOMLINSON, Steinway Hall, Chicago, Ill. 


Duplicate Keys Made in One Minute 
By the Harrison Key Filing Machine 
Invaluable for Machinists, Building Superintendents, 
pair shops, Locksmiths, Carpenters, Master Me 
chanics, Janitors, Garages ete. Anyone can make a 
perfect" duplicate key ithout injury to original or 
master key, to fit any pin 5 teeter lock — Yale, Sargent, 
Norwalk, "Reading. Russell & Erwin Corbin, Vassar, 
-», Ete. ustomer writes :—"* We made 65 keys 
in 1 hour and 161 minutes. Can you beat it?’’ Price 
$3.00 for machine complete with a filing guides and 
our new model clamp attachment. Remit by Post 
Iffice Money Order or New York Checks. Shipment by 
return mail postpaid. Diamond files furnished at cost if de- 
sired, price Bend d for circular telling al! about this machine. 


HARRISON & COMPANY, 8114 New Street, NEW YORK 


Portable Cases 


FOR TOOL MAKERS 
AND MACHINISTS 
Twelve styles, felt lined drawers, 
solid brass trimmings, best of ma- 
terial, beautiful finish, low prices, 
satisfaction guaranteed. Ask for 
booklet of cases built for service. 


The Pilliod Lumber Co. 
SWANTON, OHIO 
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“Off agin, on agin” 
like a glove button or clasp 


The detachable swivel adds 
greatly to the usefulness of this 
otherwise attractive mechanical 
companion, and with it 

The application of the “ VUL- 

’ CAN” Tool Makers’ Clamp 
becomes positive. 

The strength of the “VULCAN” 
Tool Makers’ Clamp is equal 
to demands. 

The utility of the “WULCAN” 
Tool Makers’ Clamp is in- 
creased many times. 


With them in use you are assured greater com- 
fort, convenience and capacity for work; made 
in three sizes with capacity of from ‘s" to 3". 


Send for free Catalogue of dependable Tools 


J. H. WILLIAMS & CO., 


Superior Drop-forgings 
47 Richards St., Brooklyn, New York City 


mined in Burma, the largest of which weighed 1,184 
carats, but was cloudy and therefore unsuitable as a 
em, find their way to Paris and London, principally the 
atter city. Before they leave India they are subjected 
to a simple process of cutting, but when this does not 
display them to good advantage they are recut after 
reaching Europe. The form of cutting adopted for the 
ruby is about the sdme as that for the diamond, but in 
order to increase the transparency of the ruby it is cut 
thinner and flatter than is permissible in the case of the 
diamond. 


FOR MENDING HARNESS 


shoes, tents, y= pulley belts, carpets, 
saddles, suit cases, buggy tops, dash boards, 
= or any heavy material. Stewart's 
Automatic Awl is the onl 
perfect Sewing Awl. 


STEWART- 
R SKINNER CO. 


26 Hermon Street 
Worcester, Mass. 


Ittakes a wax 
thread, feeds 
from spool and 
does the work of any har- 
ness maker machine. It is indis- 


Inthe Garage 


the necessity of a proper 
working surface has often 
presented itself. With a 


GRAND RAPIDS 


Home Bench 


you will be enabled to do 

your work as it should be 
done — conveniently and _ satisfactorily — saving the 
expense of a mechanic. Our Benches fill an important 
need in the well regulated home. 


Send to-day for free catalog of all styles and prices. 
GRAND RAPIDS HAND SCREW CO. 
1620 Front Ave. GRAND RAPIDS, MICH. 


If you want one of our Stone Blotters, send 15c when 
writing for catalog. 


“Jersey 


” Vises 


HE handiest, most substan- 
tial and best Vise ever made. 
Will prove its worth every 
day in the week. 


@ The Screw which might be 
called the “works” of the Vise is 
made in one piece turned from 
cold rolled steel, and has a square- 
lathe cut thread. 


q The steel Jaws are hardened 
and ground to insure that they 
meet squarely when tightened. 
Both back and front Jaws are 
filed to a fit. 


@ Put one in your tool box, on your 
work-bench or in the kitchen table 
drawer. You will be surprised 
how often you will want to use it. 


@ Made in a number of different 

sizes and in several styles. 

For Sale By All Up-To-Date 
Hardware Dealers 


Special circular describing 
all styles upon application. 


ADDRESS 
tomlev Level Co 
New BritAIn.Conn. U.S.A 
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POPULAR MECHANICS 


You can’t twist 
the handles 
fromthe blades 
no matter how 
long you use 
these “Yankee” 
Plain Screw 
fy Drivers, or how 
=) hard you work 
them. 

They'll stand up 
f= under all of the 
abuse a screw driver 
gets. Try as you 
fh will, you can’t even 
fy start them, and it is 
me? because of the “Yan- 
e” kee” device that prac- 
; tically makes a one piece 
tool of handle and blade. 


“Yankee” screw drivers 


and so tempered that they 
will not crack, break, twist 
or bend on the edge. 


A strong, durable, well balanced 
| tool made with “Yankee” precision 
and care, and of materials that are 
= exactly suited to the work the tool 
' hastodo. Blade and ferrule are 

» highly polished, with hardwood 
© dull finished black handle, corru- 
gated soas to permit ofa firm grip. 


“ ” 
YANKEE 
Plain Screw Driver 
No. 90 — Standard Style, in 14 sizes, 
4g 2" to 30" blades. 
© No. 95 —Cabinet Style, in 11 sizes, 
2%" to 15's" blades. 
fa Write for ‘** Yankee’ Tool Book,” free, for 


mechanics and householders, or ‘Yankee’ 
2 lools in the Garage,” free to motorists. 


& 
NORTH BROS. MFG. CO. 
PHILADELPHIA 


YANKEE’ TOOL 
Snake Beller ‘Mechanics 


The blades of these 


are made of special steel 


Please Mention Popular Mechanics 


ADVERTISING SECTION 


The Delight of Sharp Tools 


A good workman keeps his tools sharp. Good 
tools and a good grindstone to sharpen them 
on, enable one to work for himself or the 
other fellow ata paying clip. <NEL 


4 
CLEVELAND 
GRINDSTONES ) 
will sharpen anything that i 


needs to be sharp. Most of the 
good tools and machinery you own were originally 
sharpened and shaped on grindstones that came from 
our famous Berea and Huron quarries. No other equals 
them for uniform grit and necessary grinding hardness, 


All Cleveland Grindstones bear our new trademark, 
They are your assurance that you are getting the genuine, 
Do not be tricked by the misleading term ** Berea Grit." [t 
does not refer to grinding quality at all for such purposes as 
you need a grindstone. Such a stone might ruin your tools, 

The Sterling Model is the same depend- 
able Cleveland grindstone, mounted on 
a riding frame. 

The Empire is a power model designed 
especially for farm use. If you don't 
know a Cleveland dealer, or need a 
special purpose stone, write us. 


THE CLEVELAND STONE C0. 
650 Hickox Bldg., CLEVELAND, OHI0 


THE VAST EXPORT OF IRON AND STEEL— 
The iron and steel manufacturers of the United States 
are now exporting a million dollars worth a day, the 
215 days of the current fiscal year for which statistics 
are available showing an export of $215,000,000. The 
export reports are prepared by the statistical division 
of the Bureau of Foreign and Domestic Commerce. 
Under the head of “iron and steel manufactures,” the 
export is given as $174,000,000, while that under 
“agricultural implements,” of which iron and steel are 
the exponents of chief value, is $22,000,000; automobiles 


Tool Cases 
& Toolmakers 
You need one of the many styles shown in our 
free catalogue. They are the best built and 
most practical on the market and it’s the up- 
to-date way to keep tools in good condition 
f and orderly arranged. We ship directto 
you an plet fi 


Mirs. of Mechanics’ High Grade Tool Cases 
818 Germantown Street. DAYTON, OHIO 


New JUFKIN RULE 


THE “ALLEN” 6" MACHINISTS’ SCALE 
An Absolutely New Idea. One side in 16ths 
and 32nds. Other side graduated odd 64ths. 
Only 16 Lines to the Inch and 
yet Measures Down to 64ths 
Very easy to read and sure to be read right. 
Price: 50 Cents Each, Postpaid 


THE [UFKIN C0.Saginaw Mich. 


New York 
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Are You Making Something? 


Have you invented some device or machine that you 
are anxious to have just right? Are you making a 
model that you wish to be particularly proud of ? 
Are you experimenting with some delicate appa- 
ratus, the success of which depends on your work- 
manship? Then insure the accuracy of your 
measurements and speed up your work by using 


elf 


The measuring tools—rules, gages, caliper- “squares, microm- 
eters, vernier calipers, etc.—are the last word in accuracy. 
Work measured with them is right. The other tools for general 
purposes, such as the expansion pliers, cut nippers, screw 
drivers, etc., are made to give a wide range of service and to last 
a lifetime. An advertisement can’t do Starrett tools justice. 


Let us send you our free catalog 19 AP which describes the full line and gives 
prices. Do not forget that Starrett tools are sold at all good hardware stores. 


The L. S. Starrett Co. 


Athol, Mass. om 


and parts, except tires and engines, $15,000,000, and 
electrical machinery, about $4,000,000. No class of 
articles exported from the United States has shown in 
recent years such a phenomenal gain as that of iron 
and steel manufactures. In 1893 the export was_ but 
$35,000,000, and in 1903, $120,000,000, while the fiscal 
year ending with June of this year will probably show 
a figure of at least $365,000,000. 


It is estimated that 4,708,000,000 wood screws are 
used in the United States each year. 


WE —— ON APPROVAL 


Our Hand Power Angle Benders are 
so indispensable tor bending rods, 
squares, and flat pieces into all sorts 
of angles that we do not hesitate to 
ship tools for 10 days free trial. Made 
in 3 sizes to cover a wide range of 
work. We also make hand power 
tools for bending eyes, hooks, U"* 
shapes, hinges, rings, etc. Write 
for complete descriptive catalogue 


dia 
BIG MONEY FO 
i ve., 


MYERS CO., 6339 L 


WALLACE SUPPLY CO., 124 No. Jefferson St., Chicago; 26 Cortlandt St., New York City 


Full directions with each stick. It requires no 
skill. Anybody can use it. Price, Ten Cents. 


SOLDERENE MFG. COMPANY, 90 Portiand St., BOSTON, MASS. 


9 Months’ Rent Buys & 


a Transit or Level 


For Engineers or Surveyors 


Highest Quality — These Civil Engineering 
Instruments are of the highest quality, newest 
patterns and 1913 models. Full set of accessories 
included. Full guarantee backed by our fifty- 
year record as makers of the world’s standard 
engineering instruments. 


No Interest — No interest, strings or 
red tape of any kind. Just pay the 
rent for nine months and you own the 
instrument outright. 


Send For Particulars—If you are an 
engineer or surveyor write today for full 
particulars of this wonderful offer and 
complete descriptions. Ten days’ trial. 


A. S. ALOE CO., 515 Olive St., St. Louis, Mo. 


This “Red Devil” Will Cut Circles 
It’s the only practical glass cutter ever made for cutting full circles, half circles 
or curves in any kind of glass. 
a 2" or any size up to 22" circle absolutely accurate. Get it (or any other “RED DEVIL” Tool) 
from your local hardware man or send us $1.25 and one sample only will be sent you prepaid. 


SMITH & HEMENWAY CO., 510 Chambers St., N. Y., U.S. A. 


It’s our No. 263 “RED DEVIL” and it will cut 
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THE MAN HIGHER UP Got There Because He 
Took Short Cuts with the Richardson Slide Rule 


There seems to be a misunderstanding about what the Slide Rule will accomplish, many think it an instrument, the use of which is 
appliable only to Engineers and Technical men, So frequently have I heard this remark that I have completely re-written and enla 
my instruction book, The Slide Rule Simplified, which shows the actual setting of the rule by 90 full size engravings, 52 
poses 7x10, each illustration and example is explained and “written so you can understand it.” In fact any person who has never seen 
lide Rule,and not a technical person,could not help but learn its use. The examples selected and shown by illustrations are those whi h 
frequently come up for solution by the Banker, Broker, Auditor, Inventory Man, Cost Estimator, Printer, Paper Mfr, 
Contractor, Salesman, Time-Keeper, Bookkeeper, Lumber, Land, and other merchants too numerous to mention, 


SLUDE 


ann 


i 
TY T 


RULE \__ 


This Slide Rule will multiply, divide, solve proportion, extract the square and cube roots, find the decimal equivalent of vulgar 
fractions or “vice versa,’ calculate interest, percentage. Also the mensuration of superficies, and the rule of three. For Engineers, 
Electricians, Draftsmen, Superintendents, Master Mechanics, etc., the rule is indispensable in their work. It is one of the most valuable 
instruments ever offered to mankind, For Electricians it is a complete wire table in itself, The Richardson Direct Reading Slide Rule 
is specially designed for those who wish to learn its use. Its operation being very simple. You simply place the key 
the problem wanted in the keyhole (the key is printed in red on slide, see cut) and answer is given direct: such as 
the Horse Power of Engines, Pumps, Boilers, Belts, Water Falls; size of duct for ventilating; radiation and size 
grate, and steam main; change gear and pulley problems; areas, circumference and diameter of circles. This Rule 
is my 1913 type now on the market for the first time. Made in two sizes, coat and vest pocket 11x1\x\ and 
54x1%x. 11" has Sine, Log, and Tangent scales. No wood in their construction, scales white celluloid, printed 
from engine divided plates in two colors, and washable, secured by an improved locking device in an absolutely 
non-corrodible Aluminum and Monel Metal framing. 
Price of 11" Rule, ordinary case, $2.50. Full leather case, 50c extra. 5" rule and full leather case, $2.50. 
11" rule, bristol board scales for demonstrating uses, $1.00. If ordered now the book, The Slide Rule 
Simplified, goes FREE with each rule. 


CONSULTING ENGINEER 4218 24th Place 
Geo. W. Richardson Ex-Chiet Electrician, U.S.Navy CHICAGO, A. 


for MAGIC 807 E. sist Sc, Chicago | Remington Arms—Union Metallic Cartridge Co. 


Building Contractor Agents || 


Wanted to use and help 
sell the 


Rapid Floor 
SCRAPER6 


The production of the insignificant dry battery in the 
9 United States has reached the enormous total of 57, 000,- 
T FREE TRIAL 000 a year. They were worth $10,000,000. There are 40 


separate companies engaged in the industry. Over 

One man scrapes more MONARCH MFG. CO. 50,000,000 standard batteries were made, 5,000,000 flash- 

floor than three by hand 506 Shepard Bldg. lamp batteries, and 2,000,000 others. The average manu- 
Get our Free Catalog Grand Rapids, Michiga: 


facturing cost was 8 cents a cell. 


NEW IMPROVEMENTS NOW MAKE 
The American Combined Level and Grade Finder 
Most Practical, Durable and Convenient Instrument Made 


At one glance you can get the true slant on any line or grace either in degrees. inches or percentage, orall at 
the same time, and will at once give the exact distance needed to plumb up toa true level. The additional 
spirit level glass now placed in middle of instrument with points on dial will give 3 grades for leveling. The 
longitudinal recess shown in cut is well worth the low price of the instrument. Write AT ONCE for circular 
and Testimonials. Special Introductory Price given to 


TOP VIEW First Applicants with privilege of taking Agency. Address EDWARD HELB, Mfr., Box 75, RAILROAD, PENNA. 


ALL YOUR BROKEN METALWARE 
ghristlansen AS GOOD AS NEW FOR 10¢ 
ee crew Ise | Ok’ enables you 

Is the hand- . — pans—broken articles of jewelry 
iest ever — broken toys, all repaired in a minute. No trouble, 


just heat the part to be mended over a candle, lamp or 
on. Bante gas flame and touch it with “TINOL”— it’s done, 


minutes. Any Hard- Agents Wanted Everywhere 
ter $200 HESS & SON, 1039 Chestnut St., Philadelphia 
C. CHRISTIANSEN, 2219 Grand Ave., CHICAGO, ILL. 


“AMERICAN” With little effort , a “ ” 
Key Cutter ADD T0 YOUR INCOME youcan make $5 to 510 day os 

The “ AMERICAN ”’ is the only machine on the market (barring none) . 

that sharpens, hones, and strops razors, sharpens all kinds safety razor 
blades, scissors, clippers, pocket knives, surgical instruments, etc. No 
previous experience required. REMEMBER THE “AMERICAN” Key- 
Cutter is a little wonder. Cuts Square, Angular or Round slots. 
AMERICAN SHARPENING MACHINE CoO. (Inc.) 
Dept. 6 184 W. Washington St. CHICAGO 
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out work on surface plates, etc. 


Machinists Do Better Work 
by Using Better Tools 


B. & S. Mfg. Co. stamped on tools indicates that 
they are a little better than ordinary requirements 
demand. Discriminating workmen who wish to 
do good work, find the B. & S. line reliable. 


A handy tool that should be in every kit 


B. & S. TOOLMAKERS’ VISE 


It is reliable and convenient for use in drilling, fitting and laying 


‘ If a hardware dealer has not got them in stock, write us. 
CATALOGUE MAILED FREE ANYWHERE 


PROVIDENCE, U.S. A. 


ACCIDENTS IN METAL AND COAL MINES—A 
report recently made by the Bureau of Mines shows that 
fatal accidents in the metal mines of the United States 
are more numerous in proportion to the number of men 
employed than are the fatalities in coal mines. Of the 
165,979 men employed in 1911 in the metal mines, 695 
were killed, which represents a rate of 4.12 per 1,000 
men employed, as compared with 3.73 per 1,000 for the 
coal mines of the country. Besides the fatal acc‘dents, 


THE LEAKS 


in any household utensil of tin, copper, 
brass, etc. Send 15c for one ounce tube of 


EN PRESTO SODER 


—Its base is Allen-Flux—Standard the 
world over. Sold by Hardware, Electrical 

and AutoSupply Dealers ; Department$: ores, 
Grocers and Druggists. If yous dealer hasn't 
it send his name and address to 


L. B. ALLEN CO., Inc. 
4530 No. Lincoln St., CHICAGO, ILL. 


EAGLE CLAW WRENCH 


Every man of the house familiar or not familiar 

with tools has at times a difficult piece of work 

no tool can handle. The Emergency tool, the 
Claw 


FEW Eagle Wrench, takes the wee ce of 


all wrenches an many other tools and 
— cloes the work no other tool oan de. Acts 
¥ as pliers and does work pliers cannot 
do; holding round, square, oblong, hexagon 
DIFFICU LT or other shapes firmly. -Drop forged and 
fully warranted, 
er Capacity of wrench: 7 inch wrench—? inch 45 
le ~~ degree : up to 44 inch pipe or any object up 
GRIPS to 1 inch square, wt. Ib., $1.00, 10 inch 
ps wrench—10 inch 45 degree ; up to 1 inch 
——_ pipe or any object up to 144 inch square, 
wt. 1 5 16 Ib., 81.25, 13 inch wrench: 
up to 14 inch pipe or any object up to 2 
inches square, wt. 244 Ib., $1.50. 
Your dealer has it on sale; if not send us his name, 
with remittance, and tool will be sent you prepaid. 


AMBLER, HOLMAN & CO. 
Dept. A, 571 W. Washington St., Chicago, Il. 


“Ohio” Tools 


Insist on them—it will pay you. 
Carefully made from_ specially 
selected steel — fully 
Write for complete 

REGISTERED Catalog of 
“Ohio” Planes, 
Chisels, Drawing 
Knives, Auger Bits, 
Screw Drivers, etc. 


OHIO TOOL CO. 


‘Crandall Expert Wrench 


(PATENTED) 
No further need for cold chisel and hammer in those close places. The 
**Expert’’ will operate in 1" space tor handle swing. Jaw sizes 
instantly interchangeable without extra tools. Drop forged and case 
hardened. 14 possible angles with each jaw. 4 sizes and handle as shown 
in neat duck kit, only $2.50 the set, at your dealer's or sent prepaid by 
Parcels Post anywhere in U. S. on receipt of price. Circulars on request. 
Dealers and salesmen get our proposition. 


EXPERT UTILITY CO., 356-8 E. 3rd St., Cincinnati, O. 


i 
BROWN & SHARPE MFG. CO. 
ss) | 
| 


If you’ve never shaved yourself before, 
you can take hold of a Keen Kutter 
Safety Razor today and experience a 
clean, safe, smooth shave without the 
slightest danger. No practicing is re- 
quired. You don’t have to find the 
cutting angle—the blade holder is set at 
the correct, zatural cutting slope that 
makes shaving easy and safe for beginners, 


KUTTER 


Safety Razors 


cut clean as a whistle. They do not 
scrape or pull. The blades are made of 
the finest Swedish steel, accurately 
ground and edged to 

cut smoothly the stiff- 
est beard. The Keen 
Kutter Junior at $1.00 
is the biggest razor value 
in the world. ~ 


Your money back if not abso- 

lutely perfect—that’s the Keen 

Kutter guarantee. 

**The Recollection of Quality Re- 
mains Long After the Price is 


Forgotten.’’ —£E.C. SIMMONS, 
Trade Mark Registered, 


If not at your dealer’s, 
write us. 


Simmons 


Hardware Co., Inc. 


Convertible Machine-Tool to enable you to work in 
either wood or metal, and MAKE things. It is a “ shop” 
in itself. Has many standard attachments of well- 
known makes. Invaluable if you have mechanical 
needs or inclinations. Its high-speed gears may be 
operated by hand or motor gece. Thoroughly made 
by machinists, it does TRUE work. Nothing likeit on 
the market. Write for catalog showing construction, 
adaptability, and samples of work done on it. Address: 


AERMORE MF’G CO., 153 West Michigan St., CHICAGO 


there were 4,169 serious accidents, or 25.12 per 1,000; 
and 22,408 slight injuries, or 135.01 per 1,000, in the 
metal mines. About 32 per cent of the fatal accidents 
and 29 per cent of the serious accidents were due to 
falls of ore or rock from the roof, wall, or bank. 


(ESTABLISHED 1873) 


Charles Buck Tools 


Highest Award World’s Columbian Exposition 
Highest Award World’s Centennial Exposition 
Send name of dealer and four cents 
in stamps for new art catalog. 


Charles Buck Edge Tool Co., Millbury, Mass., U.S.A. 


SHARPENER AND 


needed household specialty 
of the day. Every home in the land is 


avictim of dull knives and scis- 
sors. In the hands of man, 
woman or child Kwicksharp 
automatically puts the keenest 
edge on the dullest cutlery in a 
& moment or two. Cannot possibly 
& injure finest blade made. Greatest 
" . Saves its cast 
quickly. Lasts a lifetime. Kis profits and 
attractive contract for exclusive 
representatives. 
SPENGLER BROTHERS CO. 
Chicago 


Please Mention Popular Mechanics 


| 
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8-in. 
size Peter Brothers’Abrasive 
Metal Cutter saves time and 
money. Cuts high-speed and 
other hardened steels, copper 
and brass tubing, alumi- 
num, broken reamers, taps, 
drills, forming tools, etc.— 
and cuts cleanly and quickly. 
Indispensable tothe tool maker. 
Pays for itself. Price,only $16.50. 


PETER BROS. MFG. CO. 


102 Railroad St. ALGONQUIN, ILL. 


Dealers Get our money-making 
proposition today. 


robet Swiss Files 


and other high-class Tools 
are shown in “THE TOOL- 
MONGER” — its 375 pages, 
and will be mailed on receipt of 5 cents in stamps. 


MONTGOMERY & CO., new | 


Combination Lathe Dogs 
Something New 


For turning Crank Shafts, Cams and 
\ Eccentrics. Adjustable from 2 to 6 inches. 
— Price $5.00. From 2 to 8 inches, $10.00. 
7 Saves their cost o j 


can’t tell when you will need them. 


STRASBURGER MFG. CO. 
806 Hearst Bidg., 326 W. Madison St., Chicago’ 


ADVERTISING 


THE COAL AREA OF THE UNITED STATES 
The known coal area in the United States covers 310,- 
000 square miles, and there are 160,000 square miles 
which may contain marketable coal. The original con- 
tent of these areas is estimated at 3,076,204,000,000 tons, 
1,922,979,000,000 tons are easily accessible. 

The production ‘of coal up to the end of 1911 was close 

0 2,271,000,000 tons of anthracite and 6,469,000,000 tons 

b bituminous, a total of 8,740,000,000 tons. 


cointo THE MOTION PICTURE BUSINESS 


YOU CANNOT BEAT IT FOR 
MAKING BIG MONEY QUICK 
Send for This Book — it tells how you can start with a 
small capital, explains everything pertaining to the business 
and how to conduct it profitably, illustrates and describes 
the proper machines and outfitsto use. It's a regular guide 
for anyone contemplating engaging in this big money- 
making business, or who want to buy machines, film, 
accessories, etc., on the payment plan. ree upon 


P. & W. SALES CO., 803 Como Bidg., CHICAGO 


INVISIBLE SUSPENDER BELT 


Fits instantly inside waist band, entirely out of sight. 

away with unsightly suspenders and uncomfortable 
belts. Keeps trousers up neatly, securely. Keeps shirt 
down, preventing ‘‘bagging."" Wonderful for fat men orthin men. A 
Necessity for all men—mechanics, farmers, office men, professional men. 

Ask your dealer. If he can't supply you. we will. 
TRAVELING MEN—The Ko-Ko-Mo Suspender Belt is a real side line, 
Write “quick” 

for terms and 
territory. Send 


50c 


and your waist 
measurement 
for sample belt 
—or $1 for silk 
belt — and full 
details. Money 
returned if you 
arenot entirely 


satisfied 


KO-KO-MO BELT CO. KOKOMO, INDIANA 
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BLUE WHITE 


GENUINE 


DIAMONDS 


MODERATE PRICES 


Save 
Dealers Startling 
low prices—and pay in little amounts 
from time to time. 
Certified Guarantee with every Diemené 
teeing its weight and quality. A safe way to buy and save 
money—no inconvenience—and have the Diamond 
Perfectly cut, blue white Di 


scintillating —genuine high quality. a cent to 
until you have exatnined the Diamond. We send you free mag 
nifying glass, Any diamond in our 


Beautifully Illustrated Diamond and Watch Free Catalog 


will be sent for ee a ee This offer is to 
every honest person— Note the — 
values shown were—0. rie 1-2 kt.; No. 42--5-8 kt. ; 

=-1-4,1-16 kt.; No. 46--3-8 kt; No, 475-8 kt. ; No, 48-- 
3-8, 1-16 kt.; No, 49--5-8, 1-16 kt. Compare. these 
prices with others. We import the rough Dia- 
mands, cut them here, save 33 percent duty. 
Givethe saving to you. Writetoday for 
our BIG CATALOG and SPECIAL 
WORLD-BEATING OFFER of 


The Walker Edmund C0. 


PIPE THREADING TOOLS 
FOR EVERY USER 


If your work demands the use 


STEAM Fitters, Of pipe-threading tools of any 
ELECTRICAL sort, inspect the famous 
CONTRACTORS, 
mine OSTER Bull Dog 
OPERATORS, 
po PIPE-THREADING TOOLS 
ENGINEERS, No one ma bat our need, there is 
a simple, durable, easy-to-operate 
DAIRYMEN, OSTER hand, belt or motor-driven 
STATIONARY tool that will exactly fit the demands 
ENGINEERS of your work. Our twenty years of 
. constant effort to perfect these tools 
MACHINISTS, = simplicity of mechanism and ease 
of operation, gives you at a reason- 
BLACKSMITHS, able price a tool built to stand long 
MANUFACTURERS “Service and hard usage at a low cost 


of up-keep. Our free Catalog 26A 
describes and illustrates each 
different tool in detail. 


THE OSTER MFG. CO. 


2100 East Gist St., CLEVELAND, OHIO 


Please send Catalog 26A 


iy Goes through any metal quick eva \ 
> 
) 
NIERMS 
/ 
{ 
$16.50 | 
One Carat Diamonds for only $100. 
po 
Portable 
One Man Tool 
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Pictures a Minute 


Taken Direct on Full Size Post Cards 
Read This 
5... made 
made $55 in one day and could 
net turn out work fast enough.”” says 
Ethan Allen, Washington, 
his—“Typhoid got me 
and took $10 a day away from 
me,”’ McDowall of New York, 
and many otber letters prove 
you can do as well or better with this 


NEW — PLATELESS 


DAYDARK 


(Trade-Mark) 
DIRECT ON POST CARD 


A new, high class business with tre- 
mendous money-making pos- 
sibilities requiring no exper- 


ience—no canvassing. 

plates, films or print- 

ing whet WD | O00 % 
Big Money— Profit 


Small f nvestment working picnics, fairs, from 


house to house or at home—out of doors or indoors—anywhere, 
making four finisbed pictures a minute of any subject. 


THINK OF IT 
Times as many pictures 
Four Times as fast 
Four Times the profit 


FR E Investigate—write to-day. 


for our Daydark catalog—just issued, 
Daydark Specialty Co. 602 Daydark Bldg., St. Louis, Mo. 


Write that postal NOW 


Your Picture in a Postal Card 
IN ONE MIN 


The pictures are developed, pros and finished 
in a single developing solution. No experience is 
necessary. Price of machines $7.50 and $15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 

AMERICAN MINUTE PHOTO COMPANY 

Desk E553, 2214 Ogden Ave., Chicago, Illinois 

The largest manufacturers and distributers of oe 
ture machines and supplies in the wor! 


Take Finished Pictures 
in Two Minutes! 


Here is the camera you have always wanted — 
takes pictures and develops them ready to see, 
in two minutes! No dark room, no expensive films or 
plates. Everything so simple that any child can operate it. 


Special Offer for a Short Time Only 


We wantevery man, woman, boy and girl in the world to see this wonder- 
ful camera as soon as possible and if you w ill promise to show yours to 
your friends you may have it at half price. The regular prices are §5(Model 
A), $10 (Model B) and $15 (Model C)—prices to you, $2.50, $5.00 or $7.50. 
Model A takes pictures 244x344 inches, Model B 34x5%4 inches, Model 
C takes both sizes. Whichever one you order, enclc se 90 cents additional 
to cover parcel post, extra sensitized cards and developing powders. 
Write to-day, enclosing Express or Postal Money Order, 
and the camera ane SW, will be sent to you 
fied. Address: 


promptly. Your mo 
GORDON CAMERA CO., 1573 Stuyvesant Bldg., NewYork, N. Y. 


CIRCLING WAVE, the catchy amusement device 


that combines the pleasure of the 

merry-go-round with the joy of boating on the gently rolling lake or bay. 

At Eagerton, Ind., Booher Bros. made $350.90 in six hours, and one 

day at Crawfordsville, $402, and another made $380 in six hours. 
You can can do this also and employ only one assistant, 


Write today for description of the CIRCLING WAVE 
and its wonder/ui money-making power. 


ARMITAGE & GUINN, 159 Mill St., Springville, Erie Co., N. Y. 


10,000 


Satisfied Customers in Unit d St 
Countries. Velox 


no 
Fourth “Editio: n AIDS TO AMATEURS and nd 
takes. (little joe’s) KODAK KORNER, 
Baltimore and Howard Sis, 
BALTIMORE, 
MD. 


EARN $3 TO $9 A DAY 


Mechanics, Millmen, 
and Shopmen make 
extra money during 
spare time ation Photo Knives and Razors with Scientific- 
ally Tempered Blades. Sales easily inade. Special 
agents instructions. Write today for Special Outfit offer. 


CANTON CUTLERY CO., Dept. 259, CANTON, O. 


STREET-CLEANING APPARATUS OF EURO- 
PEAN CITIES—Horse-drawn street-cleaning apparatus 
is still generally used in London and other English cities. 
Some of the cities have experimented with motor-driven 
suction-sweeper machines, but they have been found 
more or less impracticable. While they will pick up an 
object not to exceed the weight of half an ordinary brick, 
they leave light articles, such as string and pieces of 
paper, lying flat. An automobile watering cart and an 


$2950 In Two Days 


is what Mr. Ewald of Illinois made with our 
DIAMOND POST CARD GUN 
You can do as well. It takes 3 sizes Photo Post Cards 
on Paper DIRECT 
WITHOUT PLATES OR FILMS 
Also Button Photos finished on the SPOT in ‘% minute. No 
canvassing. Experience unnecessary. Sc profit on every 
dime. $7.80 up. Circulars of this new invention mailed FREE. 
THE INTERNATIONAL METAL & FERROTYPE CO., Dept. A01, Chicago, ML 


Valley GEMS 


SEE THEM BEFORE PAYING! 
These getns are chemical! white sapphires 
— LOOK like Diamonds. Stand acid and 
tire diamond tests. So hard they easily 
scratch a file and will cut glass. Brilliancy guaran- 
teed 25 years. All mounted in 14K solid 
Will send you any style ring, pin or < for 
examination—al! charges prepaid—no money in advance. Write 
today for free illustrated booklet, special prices and ring measure 


WHITE VALLEY GEM CO., Dept. F-901 Saks Bldg., Indianapolis, Ind 


di a 


iF YoU OWN 


Only $36.00 


al TERN reflects image of post 
Object. Prices, $2.75, $12.50, $25.00, $60.00, express paid 


LANTER 


With our improved famous ALCO RADIANT LIGHT. 


Feo new 1912 Model has many improvements and double beitianes. Write for illus- 
ted ciouler of gee ona Lanterns of all styles and lights at bottom 


ces. 
ERN we should have your name to malt to you our regula: 


announcements of new slides and lecture sets. 75,000 Lantern Slides to rent. 
POST CARD MAGIO LAN 


card or any other picture or 


WILLIAMS, .. 918 Chestnut St., Philadelphia, Pa., Lantern Dept. 20 
r ific, Photo Lantern Slide Supplies 


| 


ers, 


| 
‘4 OVER | 
| 
e 
You Snap it 
| 
= Well Develop it D*a roll 
Bi 
Frat 
hors 


f on this: Watch 


Genuine Illinois 
Guaranteed 20 Years 


You can own a watch now that is a real worth- 
while watch—a dependable, warranted, perfect 
timepiece. Our price and our easy credit terms 
of payment are the sensation of the watch busi- 
ness. Send only $1.00 for this gen- 

Puine Illinois 17-jewel, 4 ~~ gold- $ 1325 
filled guaranteed watch. Price only — 
Many others in our big free Jewelry Catalog. 


A Year to Pay the Rest 


Mail us $1.00 and we will send the watch for a month’s 

trial, examination and use. You may send it back 

if not the biggest watch bargain you eversaw. Send for 

Big Free Watch and Jewelry Book, showing hundreds of 
just such big values—all sold on easy credit. 


iegel Mau, 


3531 Wall Street, Chicago (413) 


automobile sweeper are now being used in Havre, 

France, but more experiments are to be made before 

horse-drawn apparatus is given up. Of the street-washing 

machines used in Berlin, 18 are motor-driven, and 10 

are horse-drawn, the former being found more efficient. 

Hamburg, Germany, is testing two electric-motor sweep- 
ers, but the rest of the equipment is horse-drawn, 

AGENTS 35 TO $75 A WEEK INCOME 

a ew invention. Scrubs, takes up 

water. No wringing, no cloths, less work. Big sales — 

big profits. Exclusive territory. Write today. Special terms. 

PIRRUNG MFG. CO., Dept. 271, Chicago, Il. 


DIAMONDS. 


at 1/40 the cost--IN SOLID GOLD RINGS 


Baroda (o., Dept. 98. Leland & Dover Sts., Chicago 


*513 Clear Profit First 51 Days 
from an Investment of $175 


American Box 


2 is the 
result of 
operating one 


Ii Alley. Four 


others took in $8,540 
first 16 months. Many pay for 
themselves first month. into 
this business yourself. You can start with $75. No gambling 
device, but most practical and popular bowling game in 
existence. Splendid for high-class amusement and physical 
exercise. Liberal patronage by good people everywhere. 

ny sales to churches, schools, homes. Quickly installed — 
easily portable. No helpers required — really automatic — 
small expense—receipts nearly all profit. We sell only one person in 
each locality. Get this monopoly now. Easy payments. Catalog free. 


AMERICAN BOX BALL COMPANY, 1301 Vea Buren St., Indianapolis, Ind. 


ERE is your chance to 
secure absolutely FREE 
OF CHARGE the most com- 
plete and up-to-date plan 
book ever published. No car- 
penter or contractor who wishes to be 
familiar with the latest in building con- 
struction —no man who is_ contemplating 
erecting a home—can afford to be without it. 
This great new plan book, “ Modern American 
Homes,” contains plans and specifications for 
168 different structures, including excellent 
exterior and interior views, detailed estimates, 
etc. Designed by the leading architects of this 
country. Includes city, country and suburban 
homes, bungalows, farm houses, summer 
cottages, tent houses, camps, garages, apartment 
houses, and various public buildings. Contains 
224 pages, 9'4 x 123 inches, and 426 illustrations. 
Printed on heavy enameled paper and sub- 
stantially bound. 
THE CYCLOPEDIA OF 


Architecture, Carp Buildi 
rchitecture, Larpentry and Ing 
i consists of ten massive vol- 
4 umes; 4,760 pages, 7x10 in. ; 
4,000 illustrations, full page 
plates, building plans, dia- 
grams, etc.; hundreds of 
valuable tables and formulas ; 
carefully cross-indexed for 
quick, easy reference. 
his work covers every- 
thing in the building profes- 
sions, from the first rough 
sketch of the architect to the 
acceptance of the finished structure. It includes wood, stone, steel, and 
reinforced concrete construction; estimating and contracting ; a study of 
the Greek and Roman Orders; interior finishing and decorating; and 
modern house lighting and sanitation. 


Partial Table of Contents 


Mechanical, Freehand, Perspective and Architectural Drawing, Letter- 
ing, Pen and Ink Rendering, The Orders, Superintendence, Strength 
of Materi Masonry, Reinforeed Conerete, Carpentry, Steel Square, 
Stair-Buildi Hardware, Steel Construct Roof Trusses, Practical 


Problems, Estimating, Contracts, Specifications, Building Law, Sanita- 
ighting. 


tion, Sheet Metal Work, Electric Wiring and 
We’ll Send the Plan Book FREE 

With every order for a Cyclopedia we will include the Plan Book, 
absolutely free of charge and send you the Cyclopedia and the Plan 
»ok, express prepaid, for seven days’ free examination. You 
keep the books a full week — examine them thoroughly at your leisure — 
and if they don’t meet with your expectations they may be returned at our 
expense. Remember —the complete set, Cyclopedia and Plan Book, are 
sent free upon receipt of the coupon below and we pay express charges 
both ways if they are not satisfactory. 
Another Free Offer With each set is included a year's 

Consulti Membership, regular 

value $12.00, entitling you to the free advice ot a corps of Expert Archi- 
tects. This will give practical help in handling building problems which 
are too specific to be taken up in detail in the Cyclopedia. This service 
alone is worth more than the first cost of the books. 


School of Correspondence, Chicago, U. S. A. 


FREE PLAN BOOK COUPON 
American School of Correspondence, Chicago, U.S.A. 


Please send Free Plan Book, also Cyclopedia of Architecture, 
Carpentry and Building tor seven days’ examination. 1 will send $2.00 
within seven days and §2.00 a month until I have paid §24.80 for 
Cyclopedia (Plan Book included free), or notify you and hold books 
subject to your order. Title not to pass until fully paid. Pop. Mech. 6-13 


0000000 
OCCUPATION. 
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ANY STYLE 
ey Stand acid test and expert examination, We 
guarantee them. See them first—then pay. 
DIAMONDS full line. Patent ring gauge included, 10c. The 


For fourteen years we have been 
buying advertising to tell you about 


Shirley President 
Suspenders 


The mere presence of our name in costly adver- 
tising pages should prove the merit of Shirley 

esidents, for unless your first purchase led to 
such satisfaction that you continued to buy them, 
our business could not have endured the outla: x: 

The Sliding Back, alight simple device of shi: 
ing cord, gives, comfort and freedom of motion, 

§ gen ntleman’s suspender made in light and 
medium weights and attractive patterns of Shirley 
woven elastic webbing. Extra lengths for tall men. 

PRICE 50 CENTS 
Any dealer or from the factory 
THE C. A. EDGARTON MFG. CO. 

303 Main Street SHIRLEY, MASS. 


Remoh ¢ Gems 


Like. 


Synthetic Gem 


Not Imitation 
—the greatest triumph of the electric fur- 
nace. Wl cut glass—stands filing, fire and 
acid tests like a diamond—guaranteed to con- 
tain no glass. Remoh Gems have no paste, foil 
or backing—their brilliancy is guaranteed forever, 
One-thirtieth the cost of a diamond. These re- 
markable gems are set only in 14 Karat Solid 
Gold Mountings. 


Sent On Approval Anywhere In U. S, 
—your money cheerfully refunded if not per- 
| feetly satisfactory. Write for our 4-color 
Luxe Jewel Book—yours for 
the asking. Address 
Remoh Jewelry Co., 


622 Washington Ave., St.Louis 


New-Skin 
Kills Germs! 


Disease microbes are everywhere. They * 
are apt to get into cuts. Scientific tests 
prove that New-Skin kills germs. It should 
be in every home for emergencies. 


“A” is a photograph of pus- roducin Pa 
growing naturally— millions of them "Be 
similar plate with New-Skin over the upper past, ail 
germs killed under and around the New- Skin. 


New-Skin is for cuts. It is a liquid 
that dries and forms a waterproof’ coating. 


See directions and circular. 200 uses. Home size 
25c ; pocket size 10c ; surgeon’s size 50c. At druggists. 
Or send us 25c in stamps for home size by Parcel Post, 
Address Department 7, Newskin Company, New York. 


IGNITION OF MINE GASES BY ELECTRIC 
LAMPS—The United States Bureau of Mines has carried 
on an investigation for the purpose of determ: ning the 
degree of danger that attends the use of certain specific 
sizes of incandescent lamps in atmospheres containing 
inflammable gas. Previous investigations have, to a 
greater or less extent, been concerned with certain the- 
oretical features of the problem. The results of the inves- 
tigation may be generally summarized as follows: Naked 


TOBAGGCO HABIT 


One box of our famous Tobacco Remedy 

— fails to cure. Eliminates nicotine; relieves the 

heart; restores digestion; purifies the blood; renews 

the liver; strengthens kidneys and builds up the nerves. Price 
$1. Money back if not all we claim. Particulars FREE. 


Tob R dy Co., Dept. 4, Centerburg, O. 


OVER 65 YEARS’ 
EXPERIENCE 


DESIGNS 

COPYRIGHTS, 
Anyone sending a sketch and description may quickly 

ascertain our opinion free whether an invention is probabl 

patentable. Communications strictly confidential. HAND 

on Patents sent free. Oldest agency for securing — 


Patents taken through Munn & Co. receive special notice, 
without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest circulation of any scientific 
journal. Terms, $3a year ; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway NEW YORK 


Branch Office, 625 F St., Washington, D. O. 


PAYMENT DOWN 74\ 
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Best WATCHon Earth 
ON CREDIT 


For the first time in history the great, genuine ILLINOIS 
Watch is now sold exclusively by us by mail on credit. This 
is the greatest public triumph of the age—it will revolution- 
ize the Watch business. _ For over 40 years the oIs 
Watch has been acknowiedged the standard Watch worn 
by America's great men and women. No man 


or woman should now be without a Take 
famous ILLINOIS. Your 
Iron-Clad Guarantee 

Part for part—in accuracy, wear, Own 
finish, beautv, material and workman- Time 


ship, the ILLINOIS is superior to 
any other Watch at any price. Both 
the makers and we stand back of 
this Watch with a guarantee 
that absolutely protects 
ou. We are one of the 
largest Watch Distributors 
in the world. For over 35 
years we have sold all 
kinds of Watches, and 
honestly tell you that 
the ILLINOIS is the 
best at any price. 
NO MONEY DOWN 
The famous ILLI- 
NOIS costs you less 
than inferior makes 
Nowhere else can_ you 
buy a genuine ILLINOIS 
on our terms. No dealer 
can undersell us even for 
cash. Sent on approv: 
—youtake no risk—pay 
as you please. HANDSOME BOOK FREE 
Our FREE, beautiful, profit-sharing book, describing the 
ILLINOIS Watch, easy credit terms, and reproducing many 
handsome styles, awaits you. Send name and address today. 


FREDDRO WATCH CO., Dept. 300, St. Louis, Mo. 


SLNWT FREE-WOPAYMENT 


carbon filaments of standard lamps, burning at rated 
voltage, will invariably ftgnite explosive gaseous mix- 
tures. If gas can reach the filaments of standard lamps 
without breaking the filaments or producing partial com- 
bustion within the bulbs, the explosive gaseous mixture 
is sure to be ignited. Several sizes of both standard and 
miniature lamps, when smashed while burning at rated 
voltage, will ignite gas. Standard lamps that do not 
usually ignite explosive gaseous mixtures may do so, if 
the broken pieces of. the filament cause a short circuit 
when the lamps are smashed. 


I will send as long as they last my 25 Cent Book 


STRONG ARMS 


For 10c in stamps or coin 


Illustrated with 20 full page halftone cuts, show- 
ing exercises that will quickly develop, beautify, 
and gain great strength in your deaieen, arms, 
and teats, without any apparatus. 


PROF. ANTHONY BARKER 
645 Barker Bldg., 110 W. 42d Street, New York 


0 MORE BALD HEAD 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap 6 days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 
ts and starts a new healthy 
crop of hair. It stops Dandruff, 
stops the hair from falling out. 
ught by rs and men who 
know that it is the only reasonable HAIR GROWEK known to 
science. No Drugs Used. Write for application blank, testi- 
monials, and booklet on “HAIR,” sent sealed in plain 
envelope, FREE. 


THE MODERN VACUUM CAP CO. 
U. 559 BARCLAY, DENVER, COLO. 


For you! Power from within! Strength 

that is more than mere musc- 

eum ular strength —the strength 

of perfect health, abundant nerve force — now within 

your own reach through Vibration! Nine people out of 
every ten are only half alive! Are you? Listen— 


. All the Benefits of 
Life, Strength, Youth 


may be returned to you through Vibration. For Vibra- 
tion is Life itself. It will chase away the years like 
magic. Every nerve, every fibre in your whole body 
wil 7 tingle with the force of your own awakened 
power! Stagnation simply cannot exist. You are made 
over new from head tofoot. Your blood is sent hummin 

along through every vein, artery and tiny capillary. All 
the poisonous matters in 
your system are washed 


away. Your self-confi- Three Great 
dence — your self-respect ° 
are increased a hundred | Aids to Health 
fold. r With the White Cross Flectric 
Vibrator in your home you can 
Special Offer for get besides Vibration, Faradic 
Ti and Galvanic Electricity. This 
a Limited ime machine may also be connected 
: up with an ordinary rocker to 
Fora oe time we ble make a perfect vibrating chair. 
mr No extra charge for this attach- 
c C ment. The White Cross Elec- 
Offer on the White Cross | tric Vibrator may be connected 
Electric Vibrator -amaz- — the 
home, or will run pertectly on 
if you act at once. 


FREE BOOK == 
pon and mai 
it tous today. Get our splendid big 
FREE book telling you all about the @ 514.6 eee co. 
marvels of Vibration. Read what 5 . ash Av. 
scientists say about it. Post your- Jesk 119X 
self on what it will do for you. Chicago, Ill. 
Learn all about the White Without any obliga 
Cross Electric Vibrator and tions on my part, please 
under no obligations at a ibration, full tie \ 
—all you need to do is to 
send the coupon today — 8-Day: Offer 
you can send a postal 
card or a letter, but the 
coupon will do just 


as well. a 

Lindstrom- 

Smith Co. 

218 S. Wabash Av. 200000002000 
Desk 119X a 
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lO¢ 
TINS 


Handy 5¢ bags 
one pound 
humidor jars 


‘TOBACCO 
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“Contentment™ that great, 
splendid state of the mind, 
is associated with the pipe 
that smokes“ Velvet”! 


Myers, Tobacco 


Does not chafe, overheat 
or draw end of stump. 
SEND For CATALOG 


ERICKSON LE 


Arms, Braces, Wheel Chairs, Stockings. 


The AutoStrop Safety Razor 


Guarantees 500 Shaves 


SOLD ON EASY TERMS 
a E. H. ERICKSON ARTIFICIAL LIMB CO., Largest Limb 
z ~ 17 Wash. Av.N., MINNEAPOLIS, MINN. Factory in World. 
ae 44-124 page periodical, up 
ion Poultry P aper todate; tells all you want 
&s to know about care and management of poultry 
a for pleasure or profit; four months for 10 cents. 


Poultry Advocate, Dept.98, Syracuse,N.Y. 


Ask Your Dealer About It 
CACHOO! Make the whole family 
and all your friends *‘just 

sneeze their heads off” without knowing why, 
with CACHOO, the new long distance harm- 
less snuff. Sent anywhere for ie - for 25c. 
90c adozen. Catalog included F 

PEERLESS TRICK & NOVELTY CO., AGo 


10°. 


Save money on your diamonds by purchasing from us. Send for Catalogue No. 6 and 
compare our prices with those —— by others. It also explains our money savin 
a 


gens andeasy payment system; 


so contains many illustrations of latest novelties anc 


esigns in diamond jewelry. Our large collection of diamonds, gathered by our oxperss 


cate with every diamond. 
for inspection. 


Write to-day for catalogue 


abroad, enables us to give you every advantage in quality 


and price. Guarantee certifi 
All goods sent pre’ “ ‘LW. SWEET & CO 2 and 4 Maiden Lane 


+ New York 


sy | me 
| 
| 
DIAMONDSco 
why) RAS Vp 
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envelope yourself. 


Schools can give you the necessary train- 
ing to get it. 

No matter where you live, how long hours 
you work, whether you are quick to learn or 
slow—if you can read and write and are willing 
to try—the I.C.S. will come to you in your own 
home, at your own time, and give you the exact 
training your eircumstances demand. 


You don’t want to grind out your life for 
a dollar or two a day—you don’t have to. For 
over 21 years the I.C.S. have been training men 
for better jobs and bigger pay—they can do the 
same for YOU. 

Just mark and mail the attached coupon— 
it won’t obligate you in the least—and the 
L.C.S. will tell you how they can train you in 
the occupation of your choice for a good job 
with a fat pay envelope. 


Mark and Mail the Coupon TODAY 


\ 


Don’t envy the trained man because he gets a fat envelope on pay day. 
Make up your mind that aaa re going to BE a trained man and get a fat pay 


You CAN be a trained man. You CAN earn a large salary. No power on 
earth can hold you down but your own unwillingness to try. 
a better job—if you NEED a bigger salary—the International Correspondence 


If you WANT 


International Correspondence Schools 
Box 872, Scranton, Pa. 


Please explain, without further obligation on my part, how 


I can quality for a larger salar 


and advancement to the 


position, trade, or profession before which I have marked X. 


Electrical Engineering 
Electric Lighting 
Electric Railways 


Electrician 

Electric Car Running 
Dynamo Foreman 
Wireman 

Mining Engineer 

T clephone Expert 
Surveyor 


Civil 
Automobile Running 


Agriculture 


Mechanical Engineer 
Mechanical Draftsman 
R. R. Construction 
Concrete Construction 
Architect 


Civil Service Exams. 
Salesmanship 


Name 


City. 


State__.. 


Present Occupat 


Please Mention Popular Mechanics 


145 
ey LS La 
Y C Qualify 
ou Lan ualiry | 
Y 
Salary 
Plumbing and Heating 
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This Visible | 
Typewriter 


$ALP 
$4 


NOTHING DOWN 


FREE TRIAL—Agents’ Prices 


We put the best typewriter in the world right in your home 
or office. Shipped on approval. Use it without charge. If 
you want to keep it, send us $4 a month. You get the same 
value as though you paid $100 for this No. 3 Visible Oliver 
machine. Buying from us saves the agency profits others 
have paid. Our booklet is worth sending for because it tells 
you how to save a lot of money. It's FREE. Tell us where to 


send your copy. (172) 
TYPEWRITERS DISTRIBUTING SYNDICATE 
166 G6 N. Michigan Blvd. Chicago, Il. 


7 25 For this Al . 

= == $100.00 Standard | 

-HAMILTON AP Visible Writing 

ILLINOIS No. 5 Oliver 

Wa You Wa nt A limited ps fortunately 


prices when you can get our bargain ‘‘direct to prices, 
30 Bays Trial]; 1 Week Free Trial 
lo Money Down 


If satisfied pay $39.25 and the machine is yours. Selling di- 


rect to users cuts out ali middlemen's profits and salesmen’s ' 

‘ Express Prepaid in Advance by Me high commissions. We always sell below market prices, ‘ 

; That's the way I smash terms. That's the reason why I am doing the CASH BUYERS SALES co., 419 S. Dearborn St., Chicago 5 = 

: greatest credit watch and jewelry business. Iam ‘‘Square Deal” Miller sai 

q and I trust the people. BRITISH SUFFRAGETTES VICTIM OF HOAX— pai 

I terms, send you what you want. ages it A practical joke, on rather a large scale, was_recentl di 

and fall month ita pour the thas played on the British suffragettes at their London hea thi 

All these watches The was presumably concocted by an 
} antisuffragette. farly in the morning a great number 
a Guaranteed 25 Years of trade vehicles began to arrive at the offices, some of 


, Send me your name and address and them delivering goods, and others calling to cart away 
Now for Business: I will cond you my materials of one kind or another. The elevator boy of 


buildi sed b h 
C os tly Ca ta log FREE “About. teen of “he 
I to hi talog. Iti » it ill all kinds of 
want you ave our catalog. is & gem ustrates nds o TY PEWRITERS wiki: 
al 


valuable watches, diamonds and jewelry on the easiest and most liberal 
All the Standard Machines SOLD or RENTED ANY- 


rms are m sul 
You Take no Chance gear convenience. I assume WHERE at \ to 4g M’F’R’S PRICES, allowing RENTAL 
all the risk, you are the sole judge of value and quality. I prepay the TO APPLY ON PRICE. Shipped with privilege of 
charges, trust you, give you the easiest, best and squarest terms and live examination. 4° Write for Illustrated Catalog L. 
up to my title as ‘‘Square Deal” Miller. Write for this catalog today and TYPEWRITER EMPORIUM, 31-36 W. Lake St.,. CHICAGO 
get a letter from me that will make you a friend of mine from the start. 


“Square Deal” MILLER, Pres. Otivers, Remingtone, L. & 
as miths, etc., visible or otherwise, from j 
MILLER-HOEFER CO., 167 Miller Bullding., Detroit, Michigan ane ond (c 
ee Bm years. Send for FREE TRIAL OFFER, over 500 tr 
o a typewriters at $15 while they last. Send = 
this ad and 25c and get $1 ribbon for any machine. 
Bi START MANUFACTURING $50 ALL MAKES TYPEWRITER EX. CO., 157 N. Clark St., Ashland Block, Chicago, ill 
> and more can be easily made by any- PIONEER ste 
| body. Sta -aboratory and manu- - 
LABORATORY SAWINIGS BANK i 
Bi. your head save your heels. I can teach id d of Wyoming makes it safe for us to Pi 
oF ‘Ne you arts, processes, and secrets in almost every line of manu- per Sper cont--the bighest savings bank interest rate-- da 


: a Seni iacture and give you practical knowledge worth money to you. 


Consulting Engineer, Technological for alee how to tank 


pull 


Does work equal to $100 machines BENNETT $18 Typewriter is 4 wl Zar 


wonder. Allimportant improve- 

7 ments. Writing visible, standard keyboard (84 characters). Slips in grip or pocket, we 
kes carbons Sold on money- $ = 


Write on train, at home, in office. Durabie, efficient. Rapid, neatwork. Mal 
back tisfied guarantee. Can send Parcel Post. Ask forcatalog. Splendid chance for agents. 


Q.D, BENNETT TYPEWRITER COMPANY, 366 Broadway, New York 


\ 
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the ordinary electric lamp 
ou NOW cannot be regulated: 
when turned on it must 
use the full current. Just so with the ordinary electric 
iron. You cannot control the heat. There is a contin- 
uous waste of electricity and great danger of scorching 
the clothes. The Delco is the only iron in which you have 
complete control of the heat: By simply turning the switch 
you have just the amount necessary, High, Medium or Low. 
Amount of current used is reduced toa minimum and you 
iron the finest clothes in perfect safety. We are so confident 
that you will be — meted with a Delco Three Heat Iron 
that we want you to 


TRY IT TEN DAYS FREE 


Use a Delco next ironing day. If not perfectly satisfied 
send it back at our expense. Write today and you will agree 
that “It pays to have a Delco.” Sent prepaid to any part of 
the U.S. for $5.50. Furnished with stand, cord rab gee ay 
Satisfaction guaranteed or money refunded. 


DIAMOND ELECTRIC Co. 
75 Frederick St. BINGHAMTON, N. Y. 


said, “and then a man came with a cart for the waste 
paper; then two vacuum cleaners were brought by two 
different firms. But most of the carts came to fetch 
things. Two laundry vans came for the ‘dirty washing,’ 
a wagon came for two cases of*carpets, and then a rail- 


CET ON THE STAG E 


VAUDEVILLE 
I teach you how to get into Vaudeville. Easy, fasci- 
nating work, big salaries and opportunity for travel. 
Experience unnecessary. Home instruction. Thirty 
ears’ success as actor and instructor. Send stamp for 
Booklet and Full Particulars TODAY. 
FREDERIC LaDELLE, Sta. 80 Jackson, Mich. 


E TOBACCO REMEDY 
If you want to banish the 


nicotine habit and remove 
all craving, simply send name to White Cross Society 
(chartered by State of Missouri) for free sample 
treatment. H. C. BURGET, Secretary, 811 Kemper Bldg., KANSAS CITY, MO. 


Used Piano Bargains 


_ Agood standard make used piano 
is a better investment than a 
cheap new piano. We carry a large 
stock of used standard make pianos, && 
taken in exchange as part payment 
on new Starck Pianos and Player 
Pianos. Prices $75.00 to $195.00. 30 
free trial; easiest payments; 
REE MUSIC LESSONS. 
ITE TODAY FOR BARGAIN LIST. 


P.A. STARCK PIANO CO... 38A Starck Building, Chicago, 


Amazing Profits 
In Mushrooms 


Anybody can add §8 to $40 per week 
to their income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes, etc. I tell you 
where to sell, at highest prices. 

Free Illustrated Instruction Booklet 


HIRAM BARTON 


Send For This Camera 
ON 10 DAYS FREE TRIAL 


To Popular Mechanics readers who mail 
coupon below at once, we will send this beau- 
tiful Folding Camera for 10 days’ free trial. 
without one cent in advance. Do not send us 
any money. Just fill out and mail coupon 
below and this beautiful Camera will be sent 
to you on trial with all charges prepaid. We want 
you to use the Camera and see what splendid pictures it 
takes. The picture is post-card size—3 by 5's inches, 
yet the Camera when closed measures only 9% by 434 by 
2 inches, and weighs less than two lbs. It has the famous 
new dust-proof crystal Lens, Automatic Shutter, Bril- 
liant Reversible Finder with Spirit Level, which works 
either horizontally or vertically. The Camera is made 
of Aluminum, covered with genuine Seal Grain Leather. 
Fittings are of Polished Nickel. 


Here is Our Great Camera Offer 


We are fighting the great Camera Trust! We are 
determined to push our independent line and so we 
make you this liberal offer. Tear off and mail coupon 
below and we will ship you this beautiful Folding Senco 
Camera for ten days free trial. After you have used 
this Camera ten days, if you find that it is just the 
Camera you want, send us only $2 cash and $2 a month 
for 9 months, until our special price—$20 is paid. If the 
Camera is not satisfactory and you do not wish to keep 
it, then you may return it at our expense, so you see, 
you take absolutely no risk. 


BARGAIN FILM OFFER 


In order to try our Camera you will 
need a roll or two of films, so we make American 
you this special offer : Send us 50 cents < Optical Suppl Co 
when you send the coupon and we ¢ bn 
will send you with the Cameraa # 1609 N. 14th St. 
roll of that will six St. Louis, Mo. 
pictures. ter you havetaken 9 . 
the pictures, mail us the roll of 
films and we willthendevelop No. 3.A, prepaid. 
and print them for you and # the Camera is satisfactory, I will 
return them ABSOLUTELY # send you §2 as first payment and 
FREE OF ARGE. This ¢ $2 per month thereafter ae yas 

the 


free trial offer is good fora .¢ special price of $20 is paid. 
short time only,therefore, .¢ Camera is not satisfactory, and I do 
do not wait, but fill out of not wish to keep it, I will notify you in 
dmail u nbelow <& 10 days and the Camera is then to be 
astm coupo @ returned at your expense as offered 
at once, Popular Mechanics readers. (6-13) 


Desk 2, 329 W. 48th St., New York 
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Superior Woodworking Machinery 


A modern line of woodworking machinery for Furniture 
Factories—Piano Factories— Box Factories— 
Cabinet Shops— Pattern Shops— Carpenter 
Shops — ——_ Shops — Repair Shops — 


etc. If naentet write for our catalogue 
and net prices. Largest manufacturers of 
woodworking machinery in Chicago. 


JONES SUPERIOR MACHINE co 
1266 W. North Ave., CHICAGO 


JONES The Largest 
MACHINE MOULDED Line of | 


Pulleys and Gears| fower 


Transmitting 


Clutches, Sprockets Appliances 


in the coun 
Shafting and Hangers a 
SEND FOR GENERAL CATALOGUE Ai18 


W. A. JONES FOUNDRY & MACHINE C0., 1400 North Ave., CHICAGO 


way van arrived to get the luggage for Birmingham.” 
In addition to the above, two carriages arrived to con- 
vey ladies to Edenbridge, and four poor women were 
sent from a distant part of London on the understanding 
that their -services were desired to carry “Votes for 
Women” sandwich boards. 
> > > 

A wireless telegraph message recently sent from Key 
Fda was picked up at Cairo, Egypt, about 7,000 miles 
istant. 


1 HORSE POWER 


= HERE is the most reliable 


4 2% H. P. Engine in America. 
to meet every engine need. It gives such perfect satisfaction “ag 


Simple to operate —low fuel that we ship it anywhere in the world on 
cost — substantial construction. Perfectly balanced, terms of only one-half the purchase price or Ss 
smooth, steady, reliable. Sales branches and stocks with your Fes 


everywhere. If you expect to buy an engine our ex- onl 75 order and : 
ths’ t the bala If you want 
pert wil you whet to best and cheapest for you. time onthe balance, awrite me 
Salta INTERNATIONAL GAS ENGINE CO., : day for Big 4-color Engine Catalog and Price 
> 116 Holthoff Pi., CUDAHY, WIS. (Suburb of Milwaukee) List, lowest you ever heard of. Save you $20.00 to $100.00 sure. Do it no 


OTTAWA MFG. CO., 946 King St., Ottawa, Kans. 


1% to 350 H.P. 


Gas, Gasoline, 
Oil and 
Producer Gas 
Includes all types and sizes 


Runs this 6 H. P. Engine for a 
10 hour day on KEROSENE 


By means of the patent throttle you can run it as a 4 H. P. 
engine for 23 cents a day, or as a 2 H. P. for 12 cents a day. 
Many other strong points; force-feed lubrication; uniform speed; 
sight-feed fuel supply; automobile muffler; no cranking; runs 
either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 


WE PAY THE FREIGHT 
ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 


| 
FI 


POPULAR MECHANICS ADVERTISING SECTION 


MY NEW ENGINE BOOK 


How to Judge Engines 


Do you know how to pick out the 
gas, gasoline, kerosene, distillate, 
naphtha or other oil engine, that is worth most to you? 


I'll show you how to do it, without it costing you a single penny. I'll 
send you a copy of my new book, absolutely FREE and POSTPAID. 

Simply send me your name and address. 

This new book is wholly unlike any other ever printed, and worth 


more, to every one who wants to earn more. rs 

Of course, it thoroughly describes and illustrates the Five-Year 

= Guaranty 

| insure every WITTE 

every customer, by un- 

five years in: 

CAS, GASOLINE, DISTILLATE, NAPHTHA, KEROSENE 

Why buy an engine blindly, or partly by guess and partly on faith, | "#*, 88! have done for 

when you can be absolutely sure of getting just what you want, in an Ay --y —. 
size, or style, from 144 to 40 H. P. in the unmatched, high standard 


WITTE line? For 26 years I have set the Standard in engine quality and 
I'll prove I still lead in that. 


For Factory Prices 
ry in quality, but I 
lead in low prices as well. Nobody can sell you any 
better engine than I make, and nobody will make 
you as low a price as I now offer, Direct from 
my Factory. (No red tape; no useless expense 
and no needless waste of time. No oe | 
middleman in it anywhere.) Nature, by 
giving me, from my big natural gas well, 
absolutely free power, heat, and light, 
for my immense factory, enables me to 
manufacture the highest engine quality 
and to undersell the field by a big margin. 


J 7 I show my faith in my work by givin 
60-Day Free Trial Offe customer full 60 days’ free trial of — 
engine selected. I not only allow this <n 


free trial, but I insist that every customer take it. I want you to know of the new and hg 
fairer way I have established for eating cogines. Get full particulars from me ) OK 
ore arranging to try any engine. n't delay. Write me immediately. ‘> COUPON 


Let me have your name (‘E> WITTE Iron Works Co. 


you can have five men’s work for less than a cent an hour— City, Mo. 
work you can sell for a dollar an hour. Men get rich 
selling cheap energy, (labor), for big profits. I'll 
guarantee to interest you, by return mail. 
ED. H. WITTE, President 
WITTE IRON WORKS CO. 
1749 Oakland Ave., 
KANSAS CITY, MO. 


Gentlemen: Without any obligation 
on me please send me, FREE AND PRE- 
PAID, your Big Money-making Book and 
your Special Offer on your Famous WITTE 
Eng:ne, 
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G@ooDLuck 
in Every WATERLOO BOY 


MACHINE 


Good Luck is the product of good judg 

ment. If you choose farm machines for the good 

material and good construction in the 

— get good service—and that will be “luck: 
you. 


ATERLOO BO Embody 20 years 
MACHINES 


Experience in buildin 
the best—20 years of leadership all over the world, pre 
their quality. And you can buy them for less money in fi 
cost, less in operating cost, and less in the long run, tha 
any other dependable machines on the market. 


INVESTIGATE AND CONVINCE YOURSELF. 


The Waterloo Boy In its 20 years on the market, by 
GASOLINE ENGINE gone into every civilized country; 
P is recognized the world over as the lowest priced high-grade engine bui 


The Waterloo Boy Is chosen by tens of thousands of shr 
CREAM SEPARATOR buyers who will not buy a cheap, short! 
lived machine which will waste half the butter fat. Nor will they buy the 
higher priced machine which is no better and often not so good 


YEAR CLARA N7TEE The Waterloo Boy Low-Down, Is light weight, light draft, strongly and 

5 {1} all steel MANURE SPREADER simply built, low standing and easy to 

COVERS LVERY. FART load, smooth spreading. Sells at the lowest price ever made on a machine of this class, 
The Waterloo B for all f k I 

EVERY MACIUNE FARM TRACTOR. Has pulling power of 12 good hones, 

Many important new features make it far superior to any others. Sel.s at low price, 


WE MAAE We have a message of importance for you. Write for FREE Catalog and full information, 


WATERLOO GASOLINE ENGINE CO,, 1021 W. 3rd Ave., WATERLOO, 10WA. 


WHAT MAKES IRON RUST?—The amount of 
wealth annually destroyed by the rusting of iron 
steel is enormous, so the problem of the cause and 
sible prevention is of great importance. Iron rust tsa 
compound of iron, hydrogen and oxygen, in certain 
; definite proportions, and its formation is a chemical 
as bye. High Powered, Light Weight Cush- action, similar to the dissolving of metals in acid or the 
> measures out just enough burning of wood in air. Iron and steel, as ordinarily 
‘gasoline to do the work required. made, are comparatively pure products. The impurities 
dvanced 4 cycle type. eight which occur undoubtedly tend to invite rust by whatever 
un der 200 1b 4h.p. rating but 


actuaiiy develops over 5h. p ak Mi : 

Automaric TuroTTLe Goverwon with The nev Makin uncic 

Hien Grave Scueeer Carsuretor Mo ey 
friction clutch pulley. Also Operates on crude-fuel, 

new 6-8 and 20 h. p. high solar and gas oils. Also 

efficiency engines for hea’ kerosene and distillate. 
work. Now ready. Free boo Low consumption. 
describes a!l. Write for it. Close regulation. = 
CUSHMAN MOTOR WORKS, 2068 N. St., Lincoln, Neb. MUNCIE GAS ENGINE & SUPPLY CO., 1227 Main St., Muncie, Ind. 


Arrange 
Seow Taleb Built on The ONLY Correct Principle 
To Suit World’s Best Farm Engine 


You Remember, the ““ UNITED STATES” is the only En ine which stands 


on its feet—not a Horizontal or Standard Vertical. plosions occur low 
down and shock is transmitted directly into the le aa into the engine! 
Result is: (1) Violent vibrations entirely overcome; (2) Bulk and veigtt greatly 
uced ; 3) Saving of 50%, in fuel; (4) The only practical portable engine made; (5) y—y 
in sight, easily understood ; (6) Labrication by gravity, the only sure way—(7) Absolutely frost proof. 
In order to prove all these claims—and many more points of special merit — we earnestly ped you to 


Your credit is good with us. Test 
Test It Now At Our Risk 30 Days Free this tray thorough AN, 
and, if satisfied, pay us part_cash, balance on terms to suit. All sizes—2 P.—single and double 
cylinders. Burns Gasoline, Kerosene, Gas, Distillate. Thousands of users say that U. 8. Engines are 
world beaters. Why should you think of buying any other engine ? 


rite for Free Catalog and Our New Easy Payment Pian > 
UNITED STATES ENGINE WORKS, 502 Fifteenth Place, Chicago, +) 


| 
FOUR | 
LEAF 
CLOVER | 
LUCA 

ECONOMICAL OLPENDAELE 7 DURABLE 
on 
LOW COST 
SS 
po : 

a | 

LZ T 

| 
Saves 50% in Fuel | 
| 
| | 


Men's 16 Size. 
Diai, 


ard of. NO 
examination by you. 


rite for our free 
tions of Diamonds, Watches, Jewelry 
all about our easy credit plan. Write t 


Other and at at $5, 
$16, $0 


Stores: Pittsburg, Pa., 


also Ladies’ O Size) Thin Model, New Marginal 
n LH Filled Case, Guaranteed for 25 Years, 
plai ly engraved, sent prepaid on 


30 DAYS FREE TRIAL 
Then $2.50 a Month 


Railroad Ins jon, is the 

e ONEY DOWN 

you are a railroad man 

or not, this is the Watch you want. No matter where you 

live, we will trust ~— Send us your order today. 

over 2,000 illustra- 
iv 


é LOFTIS BROS. & CO. 
DEPT | N. State St CHICAGO, | LL. 
inch and St. Louis, 


Es t will 
greatest gain ever 
+- $2.50 a Month aft 


erware, etc. It tells 
today, before you forget it. 


Mo 


$50 to $300 SAVED 


We are manufacturers, not merchants. Save dealers’, Direct 

jobbers’ and catalog house profit. 10 or more men 

in every township can save $50 to $300 on my High From My 

Grade Standard Gasoline Engines from 14 to 15 F 

H-P, price direct to you lower than dealers actory 

or jobbers pay for similar engines in car- H : 

load lots for spot cash. Satisfaction 
or Money Back 


_GALLO WAY 


Price and quality speak for themselves 
and you are to be the sole judge. Sell 
your poorest horse and 


30 Days Free Trial 


Write for special 
proposition to 10 
or more men. Send 
for my big BOOK FREE. 


Wa. GALLoway, Pres. 


WM. GALLOWAY CO. 
1965 Galloway Station 
WATERLOO, IOWA 


degree of separation of the iron particles their presence 
involves, but they exercise a far more serious influence 
through electrolysis. The principal impurities to be 
found in iron and steel are carbon, manganese, sulphur, 


white pene- 

trating light. 

inch high. 

Weight ready Absolutely 
for use, 5 oz. safe. 


Can be fastened on cap or belt, carried in 

hand, or stood on table, No oil or grease. 

The Baldwin Camp Lamp makes nights in 
camp just as pleasant as during the day be- 
cause it gives the best artificial light next to 
sunlight. Rowing or canoeing at night is 
made safe. On “‘hikes’’ through the woods 
it is unequalled because it projects its light 
150 feet and prevents stumbling and bad falls 
over obscure obstacles. It makes automobile 
repairing an easier, pleasanter task. 

For sale by leading Hardware and Sporting 


SECTION 151 


Goods Dealers— sent prepaid on receipt 
of price. Brass, $2.00; highly polished 
nickel with hinged handles, $1.50. 
Send for free illustrated catalog and 
instructive booklet ‘* Knots and How 
To Tie Them."’ Give name and 
address of your dealer. 


JOHN SIMMONS BS. 
34 Franklin St., New York City 


62 St. St. 
> 242 Hansford Block 
San Pr: 


‘ancisco 
al 


silicon, phosphorus and copper. Some of these bear 
the same relations to iron as the copper bears to the 
zinc in the electric battery, and when the iron is brought 
in contact with water which contains (as water usually 
does) a small amount of acids or salts in solution, the 


IH C Gasoline Engines 
Make and Save Most Money 


They are most dependable, simplest, most economical, most effi- 
cient, most ieeabinond strongest, and they are adaptable to most 
kinds of work. I H C Gasoline Engines are made in all styles, 1 
to 45-horse power. Write today for the I H C catalogue, and 
read about the I H C engine that meets your needs best. 


Address, 5 — HARVESTER COMPANY of AMERICA (Incorporated) 


MULLINS STEELBOATS CANT SINK 


Built like Government Torpedo Boats of tough, puncture-proof, galvanized 
steel plates, pressed to rigid form and _so securel joined § fo ether that a 
leak is impossible.- The Mullins Steel Boats are GUARA ED against 


leaking, waterlo; warping, drying-out, seams, and 
NEVE! REQ UIRE C. ALKI NG: Air-tight compartments like a lifeboat, 
poreserarnna Loew-Victor 4-cycle and Ferro 2-cycle—light—powerful— 
simple—can be operated by the amateur—the beginner—steart like auto- 


mobile motors—one man control—never stall at any speed—exhaust silently 
under water. 


Our beautiful book, illustrated in colors, is free. 


THE W. H. MULLINS COMPANY 


The World’s Largest Boat Builders 
161 Franklin St., Salem, Ohio, U.S. A. Famous Yale and Harvard Model Canoes 


STEEL ROW BOATS AND CEDAR CANOES 


| POPULAR MECHANICS ADVERTISING 
_DIAMONDS- WATCHES creoit @ 
/ Our Great Special rm 
LOFTIS “PERFECTION” RING 9 
Finest pure white diamond ] = 
TERMS 
| $48 NX: 
N 
a GUARANTEED 25 YEARS 364 
THE 
_ Baldwin | 
Camp Lamp | 
i == 
= 3 
=| 
< 
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ROBERTS MOTORS| | 


FOR BOATS AND FLYING BOATS 


This shows Hugh Robinson in a Roberts Equipped 


Flying, Boat saluting the pilot of a Roberts all water 
craft. Roberts Motors are built in twenty-one 

models, 3 to 125 H.P., 1 to6 cylinders. Standard, a 
| Aerolite, and Featherweight Types. : 


Operation on KEROSENE or GASOLINE 
Marine or Aero Catalog FREE 


ROBERTS MOTOR CO. 


1419 Columbus Ave., Sandusky, Ohio,U.S.A. 


ENGINES 


-ON APPROVAL - 


10 H.P. 260 Lbs. 


Strictly high grade engines with 
Planhard Schebler carburetor, 

water and s proof commutator, 


park 
ling, 
Ni AR ION NE 
74 and comp! ment. 
marine motors, f 
is. by far, the most beautiful and inter- Truck and Hand-Car Engines 
For R’y Hand-Cars, Factory trucks, 
describes all of the famous Sci ipps motors—One, P. carts, Mining: cae, ete. 
Two, Four and Six Cylinders—regular and extra f 
henry duty types, to 96 h Ask 
al 


the Scripps our new 7 horse mov: machin pum, etc. 
4-cylinder’! eter. = of this fine aise. 


Scripps Motors are carried in stock by * hae NORTHWESTERN MOTOR CO. 


ter More: 757 Spring St. EAU CLAIRE, Wis. 
A result is the setting up of a multitude of tiny batteries, In 
oy and the playing back and forth of thousands of electric all 
Al a currents. This action loosens the iron particles, and th 

cliey Hardwat " i : oxygen and hydrogen seize the opportunity to unite with ca 

| Ww. Street. 44) them and form rust. Whether rust could be entirely in 
i NEW ORLEANS, LA. — Arthur Duvic, 130 |} - eliminated by the production of an absolutely pure iron op 
gi ik is an interesting question on which authorities still differ. 0 
S SCRIPPS “MOTOR COMPANY | / Experiments conducted at Oxford, England, showed that su 
637 Lincoln Avenue perfectly pure iron, water and oxygen would remain in sti 


DETROIT MICHIGAN contact for months without rust resulting. 


AND 
Me} AUNCHES | 


Ask for free Pa or Boat Catalog, Address Dept K 
Engines,2t040 HP,284-cycle,always in stock 


PALMER BROS..Cos Cob, Conn. | 


9 When you puta GILE engine in your boat, you've 

at ~ e got a motor on which you may rely to GO at all 

times. You can thoroughly understand it — it is so 

simple in design that it practically eliminates all repair expense, and so easily 

operated that your wife, mother, sister or sweetheart can readily run it, and it couldn’t be of better 

material, design or construction if you paid three times the price we are asking. GILE engines are made 

only of the very best material, are of superior design, and expert 

construction. They are manufactured in one of the most up-to- (This is the 16-foot Ideal ) 

date and progressive plants in the country, are carefully tested 

out, are RIGHT in every way, and FULLY guaranteed. They fill 
every requirement of —— service, are durable, long liv 

and in fact just the engine you've been always looking for—a motor which wil 
“MOTE ”’ wherever and whenever you want it or need it. Our prices will astoni 

you. Write for free catalog and further information— we know we can interest you. 


GILE BOAT & ENGINE CO. 


10 Filer Street LUDINGTON, Mich. | 


00 Reliable—Dependable—Durable—Satisfactory | 


UP 


| = 4 
Roberts Motors in Both Outfits | 
days 
| A. 
| 
| 
Get 
; 
\ ™ 
| 
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Canoe to your 
Camp Equipment 


It enables you to get away from the beaten track. A 
canoe—and especially an Town Canoe”’—will take 
you places seldom seen by man—you can explore more 
thoroughly, penetrate deeper—camp, hunt and fish in more 
out-of-the-way places than by any other means of travel. 


Old Town Cance 


“Old Town Canoes’ are light—‘‘tote easy”’ over the 
rough places. They are sturdy and swift—take the water 
like a bird takes the air. Made of seasoned cedar—all 
long-length planks—fastened at each rib by four copper 
tacks, clinched—"*Old Town Canoes” outclass and out- 
last any other canoe made. Agents everywhere. 3000 new 
canoes in stock, assuring immediate shipment. Send for 

ZR illustrated catalogue which tells the 
Story of honest canoe construction. 


“Yd Toun Canve 
Old Town Canoe Co. 


GERMAN TRADE-PROMOTION ENTERPRISE— 
In Germany the promotion of export trade is systematic- 
ally studied and fostered in various ways, one of which is 
the forming of organizations for the Dag om of helping 
capable young men who desire to study trade conditions 
in foreign countries. Sach an organization has been in 
operation for many years in Stettin, Germany. It gives 
courses of instruction in foreign languages and business 
subjects, provides an appropriate library, and also gives 
stipends ranging from $120 to $360. An applicant for a 


Get a Baldridge Reverse Gear 
The “Baldridge’’ guards you against ‘‘smash-ups.”’ 
Simply move a lever to stop, reverse or go ahead. En- 
gine doesn’t stop. The unbroken main shaft prevents 
usual gear troubles. Enclosed. Thousands in use. 


THE BALDRIDGE GEAR C0.. 682 W. Grand Bivd., Detroit, Michigan 


Send for Handsome Colored Catalogue 


The famous Yale and Harvard models—highest 
grade material—finest finished—the strongest, 
staunchest—handsomest canoes built. 


MULLINS CEDAR CANOES 
CANT SINK 


THE W. 8. MULLINS Co. 
362 Franklin Street 


Just Out! 


“Inlay Enamel” Monograms 


The latest idea 
in watch cases. 
Superbly beauti- 
ful. Your own 
monogram in 
kandsome enamel 
design (many 
colors to choose 
from), inlaid in 
the superb gold 
strata case. The 
newest thing — 
just conceived and 
offered direct to 
you. 


Read 
Below 


Our Special Offer 


You may get the superb Burlington Special 
at the rock-bottom price—the same price that 
even the WHOLES jeweler must pay. You 
may secure one of these superb timepieces—a 
watch of the very latest model, the popular new, 
thin design, adjusted to the second, positions, 
temperature and isochronism—19 jewels—at the 
rock-bottom price—the same price even the 
wholesaler must pay. 


Your Choice of Scores 


Open face or banting cases, ladies’ or men's 
sizes. These can be had in the newest ideas: 
Block and Ribbon Monograms, Diamond Set, 
Lodge, French Art and Dragon Designs, Inlay 
Enamel Monograms. 
a Month at the Rock-Bottom Price 
le $2.50 a month for this superb timepiece! 
The easiest payments at rock-bottom price. To 
assure us that everybody will quickly accept this 
introductory direct offer, we allow cash or easy 
payments, as you prefer. 


Sent on Approval We ship the watch 


on approv- 
al, prepaid. You risk nothing 
—absolutely nothing—you pay 
nothing—not one cent, unless 
you want the offer after see- 
ngand thoroughly inspect- 
ing the watch. 


Burlington 
Write for FREE Catalog Watch Company 
Send for the free book. tt 19th St. and Marshall Blvd. 


will tell the inside facts about 
watch prices, and explains the 
many superior points of the 
Burlington over _double- 
=< products. Just send 

e free coupon NOW. 


Burlington Watch 
Company 
19th St. and 
Marshall Blvd. 
Dept. 119X 
Chicago 


Dept. 119X CHICAGO, ILL. 

Please send me, without 
obligation and prepaid, your 
free book on watches, inclad- 
ing your enamel monogram 
cases, with full explanation_of 
your cash or $2.50 a month offer 
on the 19-jewel, thin model Bur- 
lington Watch. 


( yy 
Adda 
| | 
| es 
Wa ening to Mot 
arning Or-Boatme! 
SEND 
FOR 
BOOK 
FREE 
Dim N BOOK COUPON 
a 
When equipped with Mullins Patented Buoyancy Pads , 
these canoes have sufficient buoyancy to float when capsized Name. os 
or filled with water and keep two people afloat. Open gun- 
wale construction—Keel—Heavy Pressed Bronze Bang Plates 
protecting stems. Handsome Colored Catalogue Free. 
on. 
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Heres The Engine for The Man 
Who Runs His Own Launch 


PRICE 

COMPLETE VERY effort has been 
READY TO RUN made to simplify its 
design. There’s nothing 
3] 50 complicated about it. We even 
build an absolutely water-proof 
ignition system to use in connec- 
tion with this engine, thus avoiding ignition 
troubles. Engine is designed to run on 

gasoline or kerosene. 


Caille Perfection 
Unit Power Plants 


are the height of Sa chy, Any member of the 
family can run arts are completel 
enclosed except fly wheel. No oil can 

out—no water can splash in. One large sight-feed 
lubricator oils cylinder walls, piston, piston-pin and 
crank-pin. The engine shown is designed for a 16 or 
30-foot launch. Has two cylinders—cast en bloc like 
an automobile engine. Requires less space 
most engines of the single cylinder type. 

This is but one of the Caille engine family. We 
also build other types and 
other sizes for larger or 
smaller boats. Our beauti- 
ful free catalog explains 
all. Send for it today. 


Caille Perfection 
Motor Co. 


1207 Caille Street, 
Detroit, Mich. 


GUARANTEED 
FOR LIFE 


30 DAYS’ 
FREE TRIAL 


MARINE MOTORS 


Simplicity, efficiency and relia« 
ity are some of the superior quali- 
ties of the AMERICAN, and are of 
vital importance to you. Starts with- 
out cranking, reversible, runs on 
gasoline, kerosene and other fuel, 
very economical. All sizes 2 to 30 
. Lowest sible Prices. 
Write for new FREE Catalog. 
Good Demonstrator Agents 
and Boat Builders write quick 
m@ for special terms and sales plan. 
We also build stationary 
engines—ask for circulars. 


AMERICAN ENGINE CO., 456 Boston St., Detrott, Mich. 


AM22RiICAN | 


WHEN “= WANT ANYTHING AND DON’T 
NOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 


New Fast Motor Boat 


20 Miles 
15 Inches 
25 Feet 

5 Feet 
Horse-power . . . 48 
Passengers . . . 10 


Engine, International 6-cylinder. Two 
propellers. Automobile steering wheel, 
spark and Gasoline control. Clutch and 
reverse pedals. Finished in mahogany; 
seats handsomely upholstered. Forward 
cockpit has steering seat and space for 
four wicker arm chairs. This boat is 
of new design, will operate in shallow 
water or weeds, as the two propellers 
are only half submerged. 


Price $1800, f. 0. b. New York 


Address “W” —Care 
Popular Mechanics Magazine 
318 W.Washington Street, CHICAGO 


Speed 
Length . .. 
Beam 


stipend must have some knowledge of the English lan- lan- 
guage and of the commercial language of the country to 
which he desires to go. The amount of money given him 
is large enough to cover the expenses of the journey and 
to tide him over a reasonable period of time until employ- 


= GET THIS CATALOG 


FULL OF VALUABLE INFORMATION TO EVERY 
BOAT OWNER ON 


RACING PROPELLER WHEELS, 
REVERSE GEARS AND 


MARINE ACCESSORIES 
LARGE CATALOG FREE. SEND TODAY, 


Onl for knock down frame with full sized 
M4 ——- to finish this 23 foot motor boat. 
$28 peed 94% to 14 miles an hour. You can 
easily build it yourself, saving 2/3 boat 

bullder’s price. send complete instructions. Write 
for 72-puze Boat Book fully illustrated. Address 
Brooks Mfg. Co., 8206 Sidney St., Saginaw, Mich. 


: The Powerful “Porto”—55 lbs.—2 H. P. 


The most power for the price— the most power for the 
tine weight — that’s what you get in the ORIGINAL portable 
marine engine. Note this—2% bore, 3 in. stroke—that’s 
what counts. That’s why the PORTO drives an 18 ft. row- 
boat 7 miles an hour, for 4 hours on a gallon of gasoline. 


On or Off in 5 Minutes—Sold on Trial 


”™ The new model is copper jacketed, has under water exhaust, steers 
with tiller ropes. Get our catalog for complete details of this and 
other Waterman Motors for every purpose. 


WATERMAN MARINE MOTOR CO., 230 Mt. Elliott Ave., DETROIT, MICH. 


| 
| 
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AIR COOLED 
AEROPLANE 


MOTORS 


4-8 75 H. P. 


Designed and 
built to the re- 
quirements of 
the Aeroplane 
and MHydro- 
plane. Strength, reliability, 

compactness, lightness, 
simplicity. efficiency, fuel economy, ease of adjustments, ease of starting. 
and minimum head resistance, the ten most important points, and our 
motors contain these features. Built by skilled mechanics and only the 
best of material and equipment used. It will be better and cheaper to 
equip your plane with a reliable and efficient power plant in the start. 


KEMP MACHINE WORKS, Muncie, Indiana, U.S. A. 


3H. P. Single Cylinder . 
6H. P. Double Cylinder , 
12H. P, Four Cylinder . . . 100 lbs. 
Astrictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service, 
Especially adapted for CANOES and LIGHT 
BOATS. Aluminum base, copper water 
jacket, steel shaft, bronze bearings. 
THE WATKINS MOTOR CO. 
837-839 West Sixth Street CINCINNATI, OHIO 


BAY STATE MOTORS 


‘Perfect Simplicity’’ and ‘‘Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 
ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
able price. Write for catalog, stating size and type (2 or 
4 cycle) of motor wanted. We also furnish castings for 
these motors. 


BAY STATE MOTOR WORKS 


A. J. HOULE MOTOR WORKS 
580 South East Street, HOLYOKE, MASS. 


ment can be found. Should the recipient later find him- 
self in a position to repay the stipend to the association, 
he is expected to do so. He must give his word of honor 
that he will justify the confidence placed in him by mak- 
ing the best use of his time abroad, in increasing his 
knowledge and employing it in the promotion of Stettin's 
trade, and he must also make quarterly reports to the 
association. 


Motor Boaters 
We have perfected a 


method of installing engine in boats, that gives 
more speed and makes installing simple. 

Send for ** Practical Information”’ and cata- 

log of motor boat hardware and specialties. 
MECHANICAL DEVICES CO., Watervliet, N.Y. 


COMPLETE WITH 4 H. P. MOTOR 


$85 buys this 18 ft. Dunphy Semi Speed Model— for the complete 
finished K. D. frame, together with a H. P. motor and marine 
equipment. We carry in stock for immediate shipment a complete 
line of finished launches, rowboats and canoes. _Also K. D. frames 
for any kind of boat. our ca 


DUNPHY BOAT MFG. CO., Eau Claire, Wis. 


Fits any Motor. 


2 or 4 cycle. in any 
Designed to new principles. scientifically applied. the HYDREX cools 
motor re xhausts. Comfort for you and those ashore Kills prim: gad 4 

h ‘on’t wearout Approved by Government inepagtor. No _PRESSUR 


above tinder water Send for 
DREX 


HY SILENT EXHAUST WORKS, 28 Church St., New York 
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Guide 
Sent 
FREE! 


Just your name 
and address on 
the Coupon below brings 
you the new 1913 edition of our famous Camp 
Guide, cinco i free. The most practical 

ife ever written. Gives you 


Camp 


Get Ready NOW NOW for Your 


VACATION! 


The time for planning is growing short. 
camping. You cannot find a more ee or 
enjoyable way of using the time at your disposal. 

But when 


you do go-go Send for our new Camp 
Guide and Catalog the first thing you do. You will find listed and 
described the largest line of Tents, Camper's Supplies, Sails and 
Canvas Soec ialties carried by any manufacturer in the United States, 
We sell direct from our huge factori You are 
gure of Sm -- the very highest qualities it is possible to obtain at 
than you would have to pay at retail for decidedly inferior goods, 


Look at these Wonderful 
Ji, Values 


made of the 
” very best quality 8-oz. Single 
bmn Filling Duck, cut and made 
$ with the most extreme care, 


—— 
nace astounding bargain at only $5.90 


Family Compartment Tent, 
9x164¢ ft. Made of the best 


selected quality of 10-oz. Double Filling 
Duck. May be divided into rooms for eat+ 
and sleeping to suit convenience. Insures 


Now Write 


Camp Guide and 
Catalog—don’t bother with a letter—just 


your name and address on the attached coupon will bring you this 
great book by return mail. Whether you intend going camping this 
year or not, you should be sure to get this free book at once. You 
should certainly get our lowest prices, our bed-rock factory prices, 
on the very finest line of canvas Specialties and camper's goods that 
it is possible to produce. 


Company. 
Department 119x 


Market and Ran 
dolph 


Piease Mention Popular Mechanics 


= 
vam 
| 
| WATKINS’ SPECIAL 
is you everything you need to know about camping— 
ft tells you how to camp successfully and enjoyably—gives you the 
“AIT = anit 
5 
Channon Company, 
Vy, Market and Randolph Sts. 
Dept. 119% Chicago 
a 
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16-ft. hydroplane equipped with a24 H.P. Fairbanks-Morse Marine 
Engine. Winner in herclassof Philippine Carnival Regatta, Manila, P.1. 


Fairbanks-Morse 
Marine Engines 


These high grade 2 cycle engines are built and 
guaranteed by a company with a record of over 
i half a century of fair dealing. Made from care- 
fully selected material by skilled mechanics 
and thoroughly tested before shipment. 
30 houses to serve you. Prompt shipment of 
your order from the one nearest you. 

High Speed Engines, 3% to 24 


ype for pleasure boating. 
joy Low Speed Engines, 7% and 15 


H. P. for fishing and work boats. 


Write for Catalog No. FT449. 
State size and type of boat. 


Fairbanks, Morse & Co. 


900 S. Wabash Ave., Chicago, Ill. 


The Canadian FairbanksMorse Co., Limited, Agents for Canada. 
Montreal St. John, N. B. Toronto 


ADVERTISING SECTION 


The HYDRO-SPEEDO is a simple hand motor-power 
propeller attachment, only weighs 15 lbs., and can be 
attached to any Row Boat or Canoe in half an hour 
Once installed you can throw away your oars. Only half the 
exertion required as when rowing, and you get twice the 
speed, a forward and backward movement of the lever sping 
the propeller and sends the boat along at a lively pace. 
Plenty of fun and healthful exercise as well. Any numberof 
extra handles can be attached, only $2.00 each. One or more 
persons can enjoy the sport and cease at will without inter. 
rupting the operation of the others. Fishermen and Hunters 
find the “HYDRO-SPEEDO” just the thing. No noise, no 
fuel required. Device fully guaranteed. Price, including 
one handle with propeller shafting, 
F B. our Factory, N. Y. Order to-day. 
PLEX MOTOR DEVICES COMPANY 
1119 Karpen Bldg. 
CHICAGO Core 
Catalogue on request 4G 


| Build Your Own Boat 


from our patterns or 
knock down frames. 
You save 44 the cost and 
enjoy the work. 

Patterns and frames for 
boats of all types and 
sizes, from the canoe 
pattern at $1.75 to the 65 
The Frame We Ship You it. yacht frame at $350 


SEND FOR OUR CATALOG 


which tells you all about it. 
You can build a 20 ft. launch 
for $30 from patterns, that 
you could not buy at any fac- 
tory for lees than $150, or you 
can buy the complete frame 
and build this 60 ft. cruiser 
shown in the picture for less 
money than you would have 
to pay for the cheapest 25 ft. 


finished cruiser you could buy. The Boat You Build 


DEFOE BOAT & MOTOR WKS., 1113 State Str., BAY CITY, MICH. 


yeas 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT— WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


JLEDO MARINE MOTO 


3H.P. leyl., 
6H.P. 1 cyl., 
rip. 
working simplicity that th 
easily understan d . Comp 
anteed. 2cycle,2port 1-2x31-2, 41-2x41-2. 
THE UNIVERSAL MACHINE CO., Pike Ave., 


OUTPUT OF U. S. PRINTING OFFICE—The 
Government Printing Office at Washington printed and 
voued 1,002,078,308 large and small documents during 

9 


Send Stamp for Catalog — 
Ask about the 


“FAULTLESS KID”); 
Family Launches, 
Runabouts, Cruisers, 

Hydroplanes 
VALLEY BOAT & ENGINE CO. + 
1205 Hess St., Saginaw, Mich. Gite 


It won’t cost you as much as 
pleasure of motor boating this 


ear, and 
you send it back at our expense. 


—a clear saving of at least $15.75. 
boating and the safest, chea 


“keep-going”’ Lockwood-Ash motors are sold direct 
from factory to you at a big saving. Neo dealer’s profits to pay. 
Immediate Delivery Six models, all guaranteed for one 

y 


No strings to this offer, no freight to pay. Just send for 
any of our complete outfits, and if it doesn’t delight 


The 11; HP. Motor and Outfit complete, $3 5 
shown in illustration, Fi paid, only 6.2 


today for our 1913 catalog. It’s soon time to start—get busy. 


LOCKWOOD-ASH MOTOR CO., 208 Horton Ave., JACKSON, MICH. 


DE /- 
OTC 


you thought to enjoy the 
summer. e old, reliable, 


sold on 30 days’ trial. 


Post yourself on motor 
way to buy by writing 


BOAT OWNERS HERE IS WHAT YOu 
HAVE WAITED FOR 
| 
| 10 
| ;MALL KEROSENE, 
AMERICAS Vi | OLDEST — 
YOU SAVE T VAT | 
/ 


18 $142.50 


WITH 3H. “GRAY MOTOR 


No sport in the world will give you more real 
enjoyment for the dollar invested —_ motor 4 
bosting—s clean—safe—in ti port 
that anyone can enjoy because of the i 
first cost and low cost of maintenance. 
Write for full details of this 18-foot 
launch—it is a wonderful value—get 
details of our new boat buyers’ ser- 
vice and full information about 
various types and sizes of boats and 
prices complete with Gray Motor 
installed. Many people do not rea- 
lize that motor boats are so simple 
and easy to operate and care for— 
that the up-keep cost is very low 
and that boats of practically an ~~ 
type can be purchased complete wit 
Gray Motor installed— all ready to 


in the water. Our boat buyers’ c 
- and boat builders’ catalog will Sale, 
be of special interest to such parties. Health- 
Giving Sport 


Another 
strictly nigh grade outfit complete in every $285 
detail. P. Gra: 


for Power— 


tri seaworthy and 
handsome little craft that ' will 1 make a speed of 12 - i“ miles per hour. 
Model U nF P. GRAY Motor—guaran 
teed to develop 4 H. LP with —with 


\ 


Gray Motors are standard the world over and are 
made in sizes from 8 to 36H. P. 1, 2 and 3 cylin- 
ders for boats of all types and sizes. Prices adver- 
tised always include it—no ex- 
tras to buy. Over 1000 dealers sell Gray Motors 


boat catalogue 


GRAY MOTOR COMPANY 


66 Gray Motor Bldg. DETROIT, MICH. 


NEW TURBINE PRINCIPLES—A very ingenious 
attempt to reconcile the good qualities of steam and 
explosion turbines has been patented recently in Eng- 
land. A turbine is actuated first by an expansion due 
to burning of a mixture Of oil and air. Water is then 
ee on the hot drum and steam instantly generated 
and used to give an impulse to the blades. The two 
impulses are repeated alternately. No separate explosion 
chamber is used and no cooling jacket—in fact, so 
effectually does the steam use up the heat left by the 
eg of gas that the turbine casing is lagged to 
eep up the temperature. 


Small Gas and Gasoline Engines 


Air and Water Cooled. %4-% and 1 H.P. 


Unsurpassed for laboratory, experimental work and for 
operating washing machines and light machinery. Can 

used for small individual electric light plants ; com- 
plete circulars for stamp, also big catalogue of steam 
engines, boilers, pumps, electrical gouds for 10 cents 
(coin preferred) retunded first order. If in need of an 
engine write today. 


AMATEUR MECHANICS SUPPLY CO. 
@ Monadnock Block, CH 


12 Horse Power 
4 Cylinder 
4 Cycle 

Weight 370 Ibs. 


00 to 


Made in one size 
only. A special- 
ized article. 


Kermath Marine Engines 


the world’s standard in 12H. P. size, are made of the 
finest materials the market and 
of pronounced excellence. Prices $150 to $2 


Kermath Mfg. Co., 
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Send for This Watch 
On 7 Days’ Free Trial 


To esata Mechanics Readers who mai pon 

below at once we will send this “Thin 

Model” 25-year ~~ oe gold-strata watch, 

on 7 days approval without one cent in advance 
—but YOU MUST BE QUICK. 


This superb Watch is indeed a triumph in the art 
of watch-making. The photograph above shows 
the actual size of the Watch. The movement is the 
famous 17-jewel Illinois Movement which has no 
superior throughout the entire world. This Watch 
is not only a perfect time-keeper, but the graceful 
thin model gold strata case lends it a beauty and 
distinction which will make it a constant joy to you 
every time you look at it. 


Payments—Only $2 a Month 


This is the greatest “ watch value” in America, 
but we do not ask you to take our word for it. Our 
plan is to send you the Watch on approval so that 
you can see the Watch itself, examine it carefully 
and wear it for a week before paying us any money 
or obligating yourself in any way. fe do not want 
you to send us one cent now. Just fill out and mail 
coupon below and we will then send you the Watch 
carefully packed, prepaid. After you have 
worn this beautiful Watch a week, if you decide to 
keep it, you may send us only $2 cash and then $2a 
month for 10 months thereafter. But if the Watch 
is not satisfactory and you do not wish to keep it, then 
you may return it to us “ex ress collect.’’ So, you see, 
you take absolutely no 


To those who 
Free Monogram Offer 7° whe 
below promptly, we offer to engrave by .# *********" 
hand, their initials on the back of this 9” LACLEDE 
watch in monogram 
etters. then, if you answer 4 
promptly, you may have your own 
initials handsomely engraved by 
hand on the back of this superb # Send me for examination, 
watch, free of charge. Jeweler’s Jour)! Jemel 25-year guar 
regular charge is from $1.50 th 
$2.00, but if you are prom ra Watch is satisfactory I wi 
will do it for you FREE, This iret paymentand 
is a great opportunity — one Pa i , 
that you must not miss. 
Tear off and mail coupon 


at once, Popular Mechanics Readers. (NOTE: 
a Print mt initials you wish engraved ir, mono 
LACLEDE ? gram edge of coupon. If you prefer 
ry back of the watch wrought in ciel flo: 
a design instead of monogram, write us to ig | 
WATCH 
1127-29 Pine St. 


& _not wish to keep it, | wit notify you 
fer 


returned at your Ans as offer 
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Thin Model 25-Year 
5A 17 Jewel Guaranteed 
f Movement 1 Gold-Strata Case 
| and give Gray Service. Write today and get a 
free copy of our valuable engine book *“M’’ and 
} 
| oc 
St. Louis, NAME 
Mo. 
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° Gives a Bright White Licht 
ite Light 
The Handy-Andy Electric Lantern 
. Adapted for the Farmer, the City Man or Woman, the Motorist, the Yachtsman, the Watchman, the Woodsman, the Miner, 
HANDY ANDY the Camper, the Country Doctor, the Hunter, Warehousemen, EVERYBODY ;—to Use ANYWHERE, at ANY TIME ‘ 
ONE DRY CELL : A Wonderful Invention made possible by the high devel- A 15 Cent Dry Battery is Good Enough, though the 25 ¢, q 
ELECTRIC LANTERN opment of the metallic filament Electric Lamp. A marvel- kind will be better. Even a Discarded Dry Cell th: me 
on ous Electric Bulb enables one to use any cheap *‘No. 6'" Motorist has thrown away will give good Service i “a 
ry is on and lantern, providing the Battery is not *‘ dead.’ 
| obtain a ght, Strong, White Light to see by. The marvelous Bulb tected t ‘i 
The ‘‘Handy-Andy Electric Lantern’’ replaces the stink- no which and Wr 
ing, smoky kerosene lantern, which is always troublesome, jected will break it. Ifa Bulb should be broken the — 
dirty and dangerous. carelessness, we will mail you one postpaid for 40 a a 
ust think of it. You can buy a cheap ‘*No. Dry Batt ov 
male. ‘Set it in the HANDY-ANDY ELECTRIC LANTERN.” the price that the HANDY-ANDY ELECTRIC LANTERK is soid, $5 
Turn on the switch and have a LIGHT that illuminates fecha { dirt y te il’ tame Contraption or glass } in 
hundreds of feet ahead. You can burn it for hours contin- yS tor @ dirty, smoky oi} lantern. pict 
uously because this wonderful metallic filament Electric Be convinced. Buy it of your Jobber. If he does not sell | 
Bulb uses so very little current that an ordinary Dry Cell it order direct frem us. We will send it to you vi Ne 
| will last from six months to a year, depending on the PARCELS POST for §2.50 less the Battery, which we 
Lened ANY service that you give the Lantern. can buy from any dealer. you Ey 
| MON N°G that are live wires. If head o -dip”’ and * ad 
| We Want AGENTS and SALESMEN will quickly ace that this ts the best selfing the 
wid have to chow ys that you ore wide-awake before we will even consider giving you any agency, and you must act quick ute 
vol 
to the selling of this ELECTRIC LANTERN P, MEAD MFG. CO., 3906 Sheridan Road, Chicago, Ill. - 4 
yor 
“ ” 
Send for Bulletin “S” on The Voltamp Electric Mig. Company 0 
s is compelled to announce that the unusual 
a demand has completely exhausted the supply 
of A catalog, larger and more 
complete, is now in course of preparation. ore 
Mim It’s Free jancuase about For anything and everything electrical pro 
educa- WRITE THE 
tional and fascinatin Vol } 
Voltamp Electric Mig. Co., 
— get start in this | 
great game for less | | ELECTRIC LIGHT PLANTS dynamo, 
than one- half usual Agents wanted. Ameriean Battery Co.,1139 Fulton St., Chieago (Estab. 1889.) 
expenses. Read all the messages in the air, get 
the correct time daily from the government by wireless. THE DISPOSAL OF SEWAGE SLUDGE—A new 
Send messages to your friends without wires. You ee was recently opened at Oldham, Lancashire, Eng, 
want our Bulletin “A” and the codes. is stated that 
is plant is the first of its kin ealing with sludge in 
SEND A POSTAL TO-DAY. Don't put it off, do it now. a hygienic manner. It produces automatically, vith “4 : 
HUNT & McCREE 92-94 Murray St, a small area, Ny 4 fertilizer, the sludge being completely r 
NEW YORK CITY separated from the grease and fatty substances. By this ‘ 
process it is said that 1,000,000 tons of valuable fertilizer 
Taxidermy 
1G BiG 300 PP. ELECTRICAL Mount Birds | = 
amo 
DU K AND WIRELESS CATALOG mail to stuff and mount all kinds 
Mailed for 10c, stamps or coin, which you may deduct on of Birds, Animals, Game Heads. A\so to tan 
first order of $1.00. Great cost of catalog and low aes and ease rugs. Be your own taxidermist. less, 
rices prohibit distribution except to those really ,wecorate your home with your beautiful trophies or P 
nterested. Most elaborate catalog of its kind published. Catalog ee a ee and mounting 
contains more valuable information on wireless and electricity than many pad = pees Hi ys quickly learned in spare time by of : 
text books. Contains 100 pages wireless insts. and raw material for making on 
insts., numerous diagrams, hookups, etc. 15 pages telegraph insts., 35 ~ - ~ 00k How 
and dynamos. 150 pages flashlights, lamps, lighting plants, to Mount Birds and Animals” free = write today. 
ammeters, guns, radiopticans, miniature railways and mechanical books. N. W. School of Taxidermy, 119X Elwood Bidg., Omaha, Neb. po 
THE J. J. DUCK COMPANY, 390-392 St. Clair St., TOLEDO, OHIO 
EXPERIMENTERS IN 
x Send 2c stamp for Catalogue B, con- 
Z taining everything in Wireless and 
el Electrical Supplies. Prices and quality both right. Do it NOW. mI m= 
"6 WINGER ELEC. & MFG. CO. (Not Inc.), 727 So. Dearborn St., CHICAGO, ILLS. & = 
fe ELECTRI HOME, FARM and MOTION PICTURE THEATER 
LIGHTING PLANTS. Carriage, Bicycle, Fishing, Flash 
a and Auto Lights, Fans, Dynamos, Engines, Belts, Books. Catalog 3c. 
; OHIO ELECTRIC WORKS, CLEVELAND, OHIO A grade for each type of motor. ‘ 
\ 
: end for Copy of Our New Wireless Manual P1 ' 


It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows a number 
Ri of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best instruments to use; 
S tells what they are for and how to use them. Do not wait until some other time, but sit down now and 
* send your name and address, and get one. It costs you nothing. 


Send for Our Pocket Catalog P26 


It contains 212 pages, with over 1,000 illustrations and describes in plain, clear language all about 
Bells, Push Buttons, Batteries, Telephone and Telegraph Material, Electric Toys, Burglar | 


and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical Batteries, 
Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Battery 
Gauges, Wireless Telegraph Instruments, Ignition Supplies, etc. 4 | 


It Means Money Saved to You opr, Manual and 
MANHATTAN ELECTRICAL SUPPLY CO. 
(= NEW YORK, 17 Park Place CHICAGO, 114 S. Fifth Ave. ST. LOUIS, 1106 Pine St. SAN FRANCISCO, 604 Mission St. 


aD 


MONEY FOR YOU 


NEW BUSINESS 


Write us at once 
—today. Learn 
how you can make 
.00 a week 
in the one minute 
picture business. 

No Experience 
Necessary 
Everybody buys 
these new one min- 


ute post card photos. 
one minute 


ment— Make 

80c Profit on Every Dollar—Making photos 

direct by our new process— 

Photos Made Direct on Post Cards 
No Plates, Films or Dark Room 


- payin won 

your own, start atonce Our ONE MINUTE CAMERA is a 
rs. carnivals, e cities—every- 
century RITE A 


THE ONE MINUTE CAMERA CO., Dept. 224,536-538 S. Clark St., Chicago 


can be produced, while 50,000 tons of phosphates, a like 
amount of potash salts, and 100,000 tons of sulphate of 
ammonia can be taken back to the land. The fertilizer 
recovered by this process is of a brown color and odor- 
less, consisting of a perfectly sterilized powder. 


PORTRAITS MADE OF HAIR—Pictures made out 
of single hairs, each hair being about 30 in. long, are 
on exhibition in a German photograph gallery. No paint, 
crayon, or pencil was used in producing the remarkable 
portraits, all of which are reproductions of famous men, 


SAVED A MAN’S EYES 


A piece of steel struck the goggle without harming the eye. 
Wherever flying particles threaten precaution is necessary. 
The best precaution you can take is to wear a pair of the 


SAFETY" 
Standardized by big steel plants, railroads, etc. If you need eye protec- 


tion write today for booklet *‘ The Conservation of Vision’’ sent on request. 


JULIUS KING OPTICAL CoO. 
Desk 3,10 Maiden Lane, New York City. Dept. C, 7 W.Madison St.,Chicago 


DIAMONDS 
WATCHES JEWELRY 


JEWELRY 
COMPANY 
704 MARKET ST. SAN F2ancisco, 


NOW SENT FREE 


We will send this Set mechanical engineering reference 
library to you, EXPRESS PREPAID, for seven days’ free 
examination; returnable at our expense. If you decide to 
keep the books, you can buy them at almost half the regular 
price, payable in smal! monthly installments. Whether 
student, worker or expert, you can gain from these seven 
volumes an intimate knowledge of your work — knowledge 
which will eventually mean success and bigger pay. The work 
of experts, this library is ag as a 
standard reference work by technical schools, libraries and 
practical men throughout the country. 


The Complete Cyclopedia of 
Mechanical Engineering 
Gas Engine Operation 
and Modern Shop Practice 


contains 3,092 pages, 7x10 inches, 2,327 illustrations, full page 
lates, diagrams, etc.; hundreds of valuable tables and formu- 
as; carefully cross-indexed for quick. easy reference. The 
are substantially bound in half red morocco, gold 
stamped, and are printed in large, clear type on special quality 


paper. 
important Subjects Covered 


Machine Shop Work—Vertical Milling Machine—Motor-Driven Shops—Shop Lighting 
—Forging—tlectric Welding—Tool Making—Metallurgy—Manufacture of iron and 
Steel—High-Speed Steei—Flaws in Castings—Electric Lifting Magnets— Magnetic 
Clutches— Making a Machinis!— The Ideal Foreman—Pattern Making—Foundry Work 
—Automatic Coal and Ore Handling Appliances— Machine Parts—Construction of 
Boilers—Types of Boilers— Boiler Accessories Steam Pumps— Air Compressors—The 
Steam Engine—The Steam Turbine— indicators —Vatve Gears—Refrigeration— Gas Pro- 
ducers—Gas Engines — Automobiles— Elevators —Sheet Metal Work —Practical Problems 
in Mensuration—Mechanical Drawing —Drafting Room Organization— Machine Design. 


Sent Absolutely Free — Express Prepaid 


The complete seven volumes, not a sample volume, will be 
sent, express prepaid, for seven days’ free examination; return- 
able at our expense if they do not contain the information you 
want. If you keep the books, pay $2.00 seven days after receipt 
and then $2.00 a month until you have paid the special intro- 
ductory price of $19.80. The regular price of this great 
Cyclopedia is $35.00. 

Just fill in and mail the coupon. It won't cost you a cent 
to examine these books. We know they'll be worth man 
times their cost to you. Mail the coupon now and you wil 
receive your books promptly. 


Another Creat Free Offer 


With every set is included a year’s Consulting Membershi 
regular value $12.00, entitling you to the free advice of a sta 
of expert Mechanical Engineers. This will give you practical 
help in handling your difficult working problems. There will 
be no limit to this service. A single problem solved for you 
might be worth more than the first cost of the books. 


American School of Correspondence, Chicago, U. S. A. 


FREE EXAMINATION COUPON 
American School of Correspondence, Chicago, U. $. A. 


Please send set Cyclopedia of Mechanical Engineering for 7 
days’ free examination. I will send $2.00 within (days and $2.00 
a month until! I have paid $19.80, or notify you and hold the 
books subject to your order. Title not to pass ep ty paid. 

. Mech. 
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; 350-370 Hanover Street, MIDDLETOWN, OHIO, U.S. A. 


The Simple Story 
of a Business and 
Mechanical Success 


HIRTEEN years ago the first Flying Merkel 
Motorcycle was created in a little shop in 
Milwaukee. Mechanically correct, even in 

those days, it achieved instant popularity. With 
the progression of the industry the popularity of 
the Flying Merkel has more than proportion- 
ately increased. This year there will be more 
than 15,000 new Flying Merkel motorcycles on 
the highways and byways of the earth. 

There is a simple little moral in the foregoing 
statement: Were the Flying Merkel Motorcycle 
not more wonderful than its makers claim it 
would not today enjoy the tremendous prestige 
that is accorded it. ot 

There are many reasons for this condition. To 
begin with, nothing but the finest materials 
obtainable in the markets of the world enter into 
the construction of the Flying Merkel. None 
but the most skilled mechanics are employed by 
this company. Every part is minutely inspected 
before it reaches the assembly room—a rigid 
system of inspection that costs a great deal more 
than any system of inspection in any other 
motorcycle factory in the world. After being 
assembled each and every Flying Merkel Motor- 
cycle undergoes the most thorough road test 
before it reaches the shipping room. Without 
fear of contradiction we emphatically state, “the 
Flying Merkel is the best motorcycle made.” 

As to the features of the machine itself: The 
Flying Merkel is the only motorcycle in the 
world with a Self-Starter, a labor-saving device 
hitherto obtainable only on the highest priced 
automobiles. It also has the only reliable Two- 
— Hub on the market, the gears being 

ways in mesh and therefore impossible to strip. 
It has the only adjustable Spring Frame in the 
world, more than inches of spring steel 
absorbing all the unevenness of road travel, and 
making the roughest road seem as a boulevard. 
The full Hess-Bright Ball-Bearing Motor makes 
it not only the most powerful but also the fastest 
motorcycle engine in the world. The F lying 
Merkel 7 H. P. twin will climb hills that big 1 
H. P. machines cannot begin to surmount and 
for 13 years it has been able to lead any stock 
machine on the road. 

The real test for any motorcycle is a long distance 
endurance run, During 1912 Flying Merkel Motor- 
cycles won a larger percentage of endurance contests 

an any other motorcycle in the world. 

We do notask you to take our word for it. Examine 
every motorcycle on the market and compare them 
— by point with the Flying Merkel, and you will 

nd every so-called improvement is but an adaptation 
of features that have been distinctively Flying Merkel 
for years. More than that, you will find incorporated 
in the Flying Merkel many features not possessed by 
any, other motorcycle. 

f you would learn more about the Best Motorcycle 
in the World, write today for our latest illustrated art 
catalog which describes the wonderful Self-Starting, 
‘Two-Speed, Spring Frame, Ball-Bearing Flying 
Merkel Motorcycle in detail. This handsome booklet 
is FREE for the asking. Just address 


The Miami Cycle & Mfg. Co. 


Make Your Tires | 


Give Double Service 


Make them wear for months after 
you would ordinarily have to bu 
new ones. ‘Treat your tires with 


NEVERLEAK 


TIRE FLUID 


Inject a 25c-tube into each tire. 
It preserves both the fabric 
and the rubber; prevents those 
aggravating flat tires from 
thread leaks and defective 
patches; heals ordinary punc- 
tures automatically andinstantly 
—saves Tires, |_. 
Worry and Money. 3 
Don’t put it off. 
Inject Neverleak 
Tire Fluid into your 
tires today. 


Used and sold by 
bicycle repair . 
men and dealers 


Buffalo 
Specialty Co. 
400 Ellicott St. 
BUFFALO, N. Y. 


STATEMENT of the ownership, management, circu- 
monthly at hicago, inois, required b 
August 24, 1912. 
ditor, Business. Manager, and Owner, H. H. Wind- 
sor; Managing Editor, F. P. Stockbridge; Publisher, 
Popular Mechanics Company: all located at 318 W. 
Washington Street, Chicago. 
Bondholders, mortgagees, and_other security holders: 
none. _ (Signed) H. H. Windsor, Editor. 
Sworn_and subscribed to before me this 20th day of 
March, Nineteen Hundred and Thirteen. 
(Seal J. Graham, Notary Public. 


Convert Your Bicycle inte a 
Motor-Cycle also Marine 
and Stationary | Finished 


Stamp for circulars. EFFEY MFG. CO.,, 
Girard Ave. and 30th St, PHILADELPHIA, PA. 


WE SELL YOU 
AT WHOLESALE 


Agents’ RIGA One 
AN 
Motorcycle or Bicycle 
65 Honest hand-made machinesat factory 85 
ge COSt. Write now for catalog. Say wheth- $ = 
er interested in Motorcycle or Bicycle. se 
AMERICAN MOTOR CYCLE CO., 1006 American Bidg., CHICAGO 


OES We Ship on Approval 
me without a cent aefosit, prepay the freight and allow 
Hy BIO DAYS FREE TRIAL on every bicycle. IT L' 
COSTS one cent to learn our unheard of prices 
marvelous offers on highest grade 1913 models. 


ACTOUY PRICES 


one atany price until you write for our new large 

Catalog and learn our wonder Sul proposition on the first 

sample bicycle going to your town. 

RIDER AGENT everywhere are making big 
—— exhibiting and selling 

m ourbicycles. We Sell cheaper than any other factory. 

TIRES, Coaster-Brake rear wheels, tena 


rsand sundries at Aal/usual prices. Oo Not 
write today for our /atest special offer on “Ranger” bicycle. 


Dept™108 CHICAGO 


MEAD CYCLE Co. 
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Everything for the Motorcycle 


Our co-operative 
system is saving 
thousands of dollars 
for riders everywhere. 


No matter where you live or how much you spend for motorcycle supplies, 
you can share in this big saving. The bigger the saving to the greatest 
number, the bigger will be the saving to you. That’s the co-operative idea. 
We have customers everywhere. Our buying power is enormous. Our facil- 
ities almost limitless. Buy your supplies by our co-operative system and you 


Save 25 Cents on Every Dollar You Spend 


i We guarantee the quality of our goods— make prompt deliveries and offer 
you the best service obtainable. Write today for our new catalog—it shows 
the most complete line of motorcycle accessories for 1913. Compare our i 
prices — consider all we offer—the quickness with which the Parcels Post t 
delivers goods direct to your door and you will agree with thousands that 
our co-operative plan is the right idea. | 


Motorcycle Co-Operative Co. 


DEPARTMENT B 
650-652 Woodward Ave., DETROIT, MICH. | 


Send the 


MOTORCYCLE CO-OPERATIVE CO., 
Coupon Dept. B, 650-652 Woodward Ave., Detroit, Mich, 
Today Please send me your latest catalog. : 
‘ ona postal card. ( 


Popular Mechanics 


Wherever 
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EVERYCAROWNER 
NEEDS THIS BOOK 


i makes you intimately familiar with 
every electrical device on your car 
or motor boat. Tells you how to avoid 
electrical trouble, how to locate it and 
how to correct it. Written by experts 
in such simple terms that any one can 
understand it. 

@ The only book ever written that covers 
every phase of electric installation on auto- 
mobiles and motor boats. 


Write today fora copy before 
the edition is exhausted. 


Sent postpaid for 25c. 


The Packard 
Electric Co. 


Dept. X 
Warren, Ohio 


RANGER BICYCLES 


Have imported roller chains, sprockets and pedals; New 
Ne Departure Coaster-Brakes and Hubs; Puncture Proof 


no oth uaranteed yr. 

mac ines 83 


DAYS’ FREE TRIAL Drovaly freight 


Pia Prepaid, anywhere in U.S., without a cent in 


MAKE YOUR BIKE 


MOTORCYCLES 


at a small cost, by using our 
attachable outfit. Fits any 
Bicycle. Easily attached. No 
special tools required. 


“Well Pleased’ 


Mr. C. R. Waite, of Washington, writes: 
“ During the present week I have traveled 
about 200 miles with my littleSHAW motor, 
over very rough, hilly roads, and am well 

leased with it. Was able to climb hills 
with it, that Iwas unable to climb with a 
machine that cost me over $200, lave sev- 
eral prospective buyers. I think itis a good 
honest machine that I can sell on its own 
merits.” 

FREE BOOK Write today for bargain list 

and free booklet, fully describ- 

ing the SHAW Bicycle Motor Attachment. 

sup. all makes, new and second-hand, 
5.00 up 

MANUFACTURING COMPANY 

Dept'6 GALESBURG, KANSAS 


Behickel 


VALVELESS TWO-STROKE 


Motorcycle 


THE SCHICKEL MOTOR co., 69 Garden St, STAMFORD, CONN 


FIRE INSURANCE IN MISSOURI—The publicity 
committee of the fire-insurance companies has issued 
the following: 

Wholesalers and jobbers doing business with the mer- 
chants and retailers in Missouri will be interested in 
the fact that after April 30 it will be difficult, if not 
impossible, to secure fire- -insurance protection in that 
state in sound and solvent companies. 

Practically all the stock dee- -insurance companies 
doing business in Missouri have decided to suspend oper- 
ations April 30 because of the enactment of an ex- 
ceedingly drastic anti-compact law, under which they 


DO NOT BUY a bicycle or a pair of tires from 

anyone at any price until you get our big new catal 

and special prices and a marvelous new offer. A pos: 

over Write it now. TURES, Coaster-Brake 
heels, lamps, parts, sundries, half usual prices. 


ing our bicycles, tires and 
MEAD CYCLE CO., Dept. M108, CHICAGO 


Our latest Official World"s _ 
One Mile, 36 Seconds Flat 


The first motor- 2 miles, 1.128 
cycle to attain a 3 miles, 1. 508 
speed of 100 4 miles, 2. 298 50 miles, 33. 
miles per hour. 5 miles, 3. 078 75 miles, 50.552 


100 Miles, 68.018 403 Seconds 

Before buying, send at once for our free 
ART CATALOG. Agents wanted in every 
county, city and town. Write for particulars. 


10 miles, 6.18 
30 miles, 20.183 


Solar Motorcycle Lamps 


, are the neatest looking, strongest and most 
§ efficient lamps made. The product of light 
specialists, makers of 90% of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many styles— 
gas, oil and electric. Write for it today. 


BADGER BRASS CO. 


Bicycles 
50% Off | 


Factory Price until we close retail 
dealer Tn your community. When re tail 
dealer in your community takes hold of 
“America” line ceases. Order 
at once and save H 


Famous “America” Wheels 


Not “‘cheap” mail-order wheels. Not sold in a “cheap” mail- 
order way. Only wheel with Truss Frame, giving double 
strength, and Hygie nia Sorin Fork, taking SEA every shock. 
Comes complete. GUARANTEED TE ARS (twice 
the guaranty of any Prote from thieves— 
protection Teo om accidents. Satisfaction or money bac 
Write for FREE Illustrated Catalog 

AMERICA CYCLE MFG. CO., Dept. 1067 
1108 South Michigan Boulevard CHICAGO, ILL. 


EXCELSIOR MOTOR, MFG. & SUPPLY CO., Dept. B, Chicago, Ill. 


— 
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Instant Control! 


THE CORBIN 
Duplex Coaster Brake 


Enables bicycle riders to avoid sudden accidents 
or collisions. Operated instantly by the pedal. 
The standard of safety, reliability and control. 
Invaluable for touring. Corbin Two-Speed brake is an 
immense assistance on steep up-grades or against strong 
head winds. Greatly spouaatahel by elderly riders. 
Either of these brakes fitted to your 
wheel at any bicycle repair shop. 
Send for 1913 free catalog showing 
all Corbin Brakes, Hubs and Axles 


American Hardware Corporation 


CORBIN SCREW DIVISION 
302 High Street New Britain, Conn. 


Licensed Coaster Brake Manufacturers 


claim it is absolutely impossible for them to do business. 

The effect will be very serious upon the commercial 
credit of the state, as wholesalers must insist upon 
ee a. protection of fire insurance for goods not 
yet for. Lack of insurance facilities will also 
my -= with bank loans on grain, cotton and 
staples in warehouses, the insurance certificate usually 
being attached to the warehouse receipt as an essential 
to the loan. It will also affect the insurance of mort- 
gages on buildings, as insurance is always required to 
protect the mortgagee, while bond issues and other sim- 


1913 Peerless Motorcycle 


With Free Engine Idler and 
Bosch Meanete together 


re is in 


rance, 
and those Weaving Qualities 
/so essential for low cost of 


If you ride a alters you cannot 
afford to be without our big catalog 
of 1216 supplies. We ship prepaid 
at prices lower than you are used to 
paying. Motor repair parts are half price. 
A stock for immediate shipment. 
Since 1904 we have been the leaders. 


Writ 
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$5,000 a Year 


from Ten Acres 
With Six Months Vacation 


Five Thousand Dollars a Year 


net income from ten acres of matured a a and om 
orchard in the frostless and wormiless Bitter Root Valley w 

a home and six months vacation annually in one of the ont 
magnificently endowed natural environments on the Creator's 
footstool, with golf links, hunting, fishing and mountain climb- 
ing and with neighbors of culture, education and refinement— 
is the opportunity we offer you. 

We believe you will investigate this opportunity because this 
appeal for investigation is directed to broad-minded and 
sensible readers, living in an age of scientific progress which 
has made the impossible of yesterday the reality of today. 
This is not an offer of something for nothing. It is an oppor- 
tunity for you to make an immensely profitable compact based 
on mankind’s partnership with Nature. We are now growing 
more than three thousand acres of fruit trees, one to three years 
old, for satisfied customers who would not consider selling their 

orchards at a large advance over their cost. 
$5,000 Yearly For Life From Ten Acres 

A Bitter Root Valley apple orchard bears commercially in 
its fifth year. Ten acres, fully developed, should be capable 
of of Etude Xoo during early maturity, strictly net, a profit 

000 to ~(~— Beginning with the 10th year from 
mA judged by experience of others, 10 acres should net 
you an income of $5,000 yearly and employ only half your time. 

If you have a fair-sized income now and are willing to im- 
prove your condition, you do not need much capital to possess 
one of these big-paying orchards. 

Our Proposition and Plan 

briefly stated is this: We will sell you a CHOICE 10-ACRE 
ORCHARD HOME TRACT (spring of 1913 planting) best 
standard varieties apples and cherries—with the Company's 
definite written contract to care for and develop your orchard 
under expert horticultural supervision for five full growin 
seasons from date of planting, including all land taxes an 
irrigation charges. You may, if desired, assume personal 
charge Fp od orchard at any time and secure a refund. 

The land should easily become worth, conservatively stated, 
in fair comparison with other improved land, $1,000 an acre. 
There is a clean profit to you of 100 per cent ona 5. year invest- 
ment to count on at the outset. Only a $300 cash payment 
required now to secure your orchard tract—balance in easy 
payments divided over a ten-year period. Your payments 4 
the first few years are practically ALL the cash outlay 
will have, as your orchard tract should po all payments falli jalling 
due while in commercial bearing period and yield you a ha 
some profit besides. Our reservation plan provides for inspec- 
tion of the land by you, and your meney back if dissatisfied. 


INVESTIGATE by using this coupon TODA Y—————= 


BITTER ROOT VALLEY IRRIGATION p- 
849-855 First National Bank Building, Chicago, U.S. A 
Robert 8. Lemon, General Sales Manager. 


Please send me full information concerning your Riverview Orchard 
Tracts in Bitter Root Valley. 


Name 


Street No. or Rurai Route. 
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PEERLESS MOTORCYCLE CO., 179 Huntington Ave., BOSTON, MASS. ' 
fe MOTORCYCLE SUPPLY CATALOGUE 
\ ST, 
aa 
MOTORCYCLE EQUIPMENT CO. < 
HAMMONDSPORT F 
| 


Be first to enter this new big paying 
business in your town. Open your 
pockets. Let the dollars pour in. Act 
quick. Every auto sold means more 
tires to mend. Automobile business is 
growing fast—enormous field for tire 
repairing. Punctures and blowouts 
are common. Tires need retreading 
and vulcanizing. Something going wrong 
_ all the time. Thousands forced to buy new 
tires because they can’t get old ones fixed, 
Think of the old bicycle an, lig shops on every 
corner — all making money— busy day and night. Autos 
make same proposition over again—only ten times bigger 
and better. Users of Haywood Tire Repair Plants are 
making Johnson, Tex., writes: “I made as 
high as $18 profit in aday.”” Another man who bought a plant 
September, 1911, writes he has cleared over $3000.00. That’s 
going some! Operate a plantas side line in connection 
with auto business — garage or as an independent business, 
Find neighborhood where there’s a bunch of autos — get all 
the steady business besides transient work. Experience 
unnecessary. You learn quick. Simply follow directions— 
practice a few days on a couple of old tires and you'll be 
ready to coin money. Business comes fast and easy. 


Repair Tires at Home. 


pair father’s tires—get money he pays garage man. 
Get the neighbor's work. Make money to attend 
college or to start a garage and repair business. Auto owners — repair your own tires— save money — pay for your 


outfit in short time. We have outfits for home use. Anyhow investigate. Send today for catalogue. See the wonderful 


possibilities inthis marvelous field. Learn of the enormous money-making opportunities in this fascinating new business, 


HAYWOOD TIRE & EQUIPMENT CO., 632 N. Capitol Ave., Indianapolis, Ind. 


Business 
Keeps Coming 


Put 
Yourself 
Where This 
Man Is 


ilar transactions will likewise be affected. 

The Orr bill, which forced the insurance companies 
to this unusual action, was enacted in the closing hours 
of the recent legislature. It makes it a felony to con- 
sult any rate book, schedule or other guide in quoting 
rates on fire insurance, or to have any understanding 
or agreement which tends to increase the price of in- 


$4-0 Motorcycle 


We have the largest line of 
new and used Motorcyles in 


THE FEILBACH LIMITED 


Here’s a Lighter, ||| | Sond for 
Stronger, Faster = 
e Motorcycle Supplies 

We Make the Price 
Speed, comfort, quality and all that the term “Limited” : 


signifies in connection with railway travel is embodied in 
this newer, stronger, faster, easier riding motorcycle—the 


Feilbach Limited 


a new departure in motorcycle construction. Its many 
special features, including Long Wheel Base, Spring Fork, 
Special Seat Support with Longitudinal Springs and its 


neat, trim, graceful appearance appeal 
instantly to the motorc?cle enthusiast. Price $250 


To get our latest book FREE, give name 
of your motorcycle. This is the most com- 
plete exclusive motorcycle accessory catalog 
ever published. You can’t afford to be 
without it. Address us today. 

KANSAS CITY MOTORCYCLE SUPPLY CO. 
1501 Grand Ave. Kansas City, Mo. 


IDER AGENTS WANTED 


in each town to and sample 1913 model, Write 
Sor Special Ofer. Finest 
Guaranteed 1913 Models PIO to $2 


You will never realize what maximum motorcycle com- A : 
fort and quality are until you see and ride the Feilbach with, Coaster. ane Broot Tires. 
Limited. V you do, a ALL OF BEST MA to 2 


im All makes and models, good as new 
Great Factory Clearing Sale. $3 to $8 
We Ship on Ap wal without a cent 
B freight & allow Da ? Free Trial 
RES coaster-brake wheels, lamps, and 
BUY till you get our catalogue and _ offer. vite now. 
MEAD CYCLE GO. Dept.M108 CHICAGO 


FEILBACH MOTOR CO. 


1248 Holton St. MILWAUKEE, WIS. 
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The Only Practical Light 


for Motorcycles 


Prest-O-Lite is the only lighting system that makes 
night riding possible, pleasant and SAFE. 

The ready-to-use gas costs no more—usually costs 
less — than the carbide a generator consumes. : 

The first cost is Prest-O-Lite never gets to be 
second-hand, and is alwaysa READY CASH ASSET. 

You can easily afford it. You cannot afford to be with- 
outitif you rideatnight. Oneaccident might cost you 
more than years of Prest-O-Lite service. 

Easily attached to any motorcycle. We will arrange 
for immediate exchange service for anyone, anywhere. 

See any motorcycle (or automobile) dealer, or write us. 


DON’T ACCEPT AN IMITATION! 

The genuine Prest-O-Lite, when empty. can be immediately 
exchanged for a full one, ANYWHERE AND ALWAYS. 
Imitations cannot. 


The Prest-O-Lite Co., Indianapolis, Ind. 


Branch —_ and Service Stations Exchange Agencies 
1 
cass of tho Everywhere 


surance. The principal is “made responsible for the act 
of the agent, and western managers of fire-insurance 
companies in Chicago, or company officers in Hartford 
or New York, can be extradited and held for trial. 

The maximum penalty is five years in the penitentiary 
and $5,000 fine. The usual presumptions of innocence 
are taken away and the accused is required to clear 
himself, while the accuser need not set up the time 
or place when the alleged violation took place. The 
property of a company found guilty can be forfeited 


| Morgan Gas Lighter 


Agents wanted everywhere 
§\to handle this Specialty. 
LARGE PROFITS 
Increasing Demand. Send 
for Territory and Sample. 
B. MORGAN, Bellevue St., Newport, R. |. 


feytinders $1500 
No hill py $1975 
sand too deep. evlinders $2050 
|, JACKSON AUTOMOBILE Co. 
1301 East Main St. JACKSON, MICH. 


GARAGES 


For Automobiles and Motorcycles 


$30 and Up 


Easy to put up. Portable. 
All sizes. Postal brings 
latest illustrated catalog. 


320-370 Eggleston Ave., Cincinnati, 0. 


THE EDW MFG. CO., 


Use This Camera 
10 Days FREE 


Don’t send us a penny; merely send your 
name, address and occupation on coupon below, 
and the new Naco Film Pack Folding Camera 
will be sent to you by Parcel Post. Try this 
camera for ten days, see how splendidly it 
works, note the new method for inserting film 
pack—no hinges or springs to mar the film and 
allow light to enter. This camera is made with 
Meniscus Achromatic Lens and Uno Automatic 
Shutter. It takes pictures 34% x5'% in.— post 
card size ; areal pocket camera—outside dimen- 
sions 4144x2'%4x6% in. Loads in daylight—no 
dark room required. You can use the camera 
for pleasure or profit—take pictures for making 
money, or for fun or study. It is a great 
pastime and a liberal education. 


If at the end of ten days, you find that it is just the 
camera you want, send us $2.00; and then send us $2.00 a 
month for5 months—$12.00 in all. If you do not want this 
camera,simply return it at our expense. You take no risk. 


This is the Greatest Camera 


Offer Ever Made in America 


The Naco Film Pack is a National Camera, covered 
with fine walrus grained leather ; the woodwork is ebon- 
ized, age beautiful contrast for the nickel-plated 
trimmings. The National Camera Co. is revolutionizing 
the camera business by its great offers, and here is one 
that you should take full advantage of. esescessecs 


Special Film Offer 

You will need a pack of films to try out this e cA Mo. 
camera and we make this special offer: Send Pa St. Louis, 
us $1.00 and we will send you a pack that e Send me for 10 days’ 
will take 12 pictures. After you have Pa free *rial your Naco Filin 
taken the pictures, send the films to us Pack. If I am satisfied with 
and we will develop, print, and ” it, I will send you §2.00 as 
send them to you without any 7 first payment and then $2.00 a 
additional charge. Fill out this e month for five months. li I do 
coupon today, and try the Pod not wish to keep the camera, I will 
wonderful Naco Film Pack Pd return it to you at the end of ten days 
for ten days free. We » at your expense. (I enclose $1.00 for 
will send it to you pre- Pg your special film offer.) 
paid—you take no risk. 2 
NATIONAL CAMERA 


901 Lucas Ave., 
Occupation 
|. eooce To hasten shipment, send two business references. 
ted 
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and comparison. 


Model 13-W 5 H.P. 


1307 Michigan Ave. 


THE GREAT 
AMERICAN 


9-12 H.P. Chain 
DRIVE TWIN 
Send for catalog 
and prices. 


EAGLE MOTOR CO. 
(P.M.) Brockton, 
Mass. 


(Build Motorcycle) 


Side Cars two parts. Four $ 00 
models to choose from. Send 


for Catalogue and terms. 
AGENTS WANTED 


The World’s Greatest 


Motorcycle 


A better motorcycle cannot be 
built, a fact well worth investigat- 
ing — fact open for investigation 


THREE MODELS—ALL LEADERS 
All Chain Drive and THOR Positive Free Engine Clutch. 
Model 13-M 4 H.P. Single...........-- $225.00 

Single 240.00 
Model 13-U 7 H.P. Twin............... 290.00 


AURORA AUTOMATIC MACHINERY COMPANY 
CHICAGO, ILLINOIS mailed on request. 


| Baxter Side Car Co., 119 Broadway, Cambridge, Mass. | 


complete specifications 


allowed on every mapiowe sell. We Shipon 
@nd trial to anyone inthe U.S. the Srewht. 
= are not satisfied with the bi le after using it tea 


it back an 
Catalogs 


es an Special offer 

f KW FREE by return mail. You will get much valuable ia. 
Do Not jot Wait; write it Now 


RES, rear temps, 
kinds at Aal/ usual 
MEAD CYCLE CO. Dept. M 108 ‘CHICAGO 


to the state, and treble damages are allowed any person 
who holds himself injured by any violati€én. 

As there are over 10,000 agents in Missouri the un- 
intentional act “tending to increase the cost of in- 
surance” of any one might subject to a five-year term 
in prison the president of his company who did not 
even know there was such an agent. It is a violation 


DAY LICHT 
BY NICHT 


The most popular lamp on the market. 
Riders who want to see all of the road at 
night, use the “SEARCH-LIGHT”—it is a 
handsome, dependable lamp, burns gas and makes its own 
gas. Won't jar out. BRIDGEPORT bicycle pumps are 
] dest. Get one of these pumps and a “ Search-Light.” 
Ask your dealer. Write for illustrated catalog. 
BRIDGEPORT BRASS COMPANY 


HENDERSON 


4 cylinders, 8H.P., 
free engine, chain drive, $3 25 
Tandem attachment complete, $25 


If you haven’t written for the new Henderson 
catalog or called on the nearest dealer to 
see the machine— our advice to you is to 
delay no longer. 


Even with our output greatly increased, some 
men will not get a Henderson this season 
unless they act quickly. 

Dealers are urging quicker deliveries of machines 


already sold, and are clamoring for more than 
their original allotments. 


It is just as we predicted — that the Henderson popu- 
larity would grow and grow. 


Send us your name for the catalog 
and the nearest dealer’s address. 


Henderson Motorcycle Co. 
1158 Cass Ave. DETROIT, MICH. 
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Smart Men Wanted 


to $10 a Day 
For Men Who Can Talk 


Smart men, clever talkers, good “Just Like 


mixers—send us your mame and 

We've got a truly wonderful 
proposition for men like you. We 
start you in tailoring business, furnish 
everything, back you to the limit. 
Hustlers make $5 to $10 a day. 


Be a Money-Maker! 
Look Prosperous! 


Don’t be a wage slave on small pay. 

r own boss! ake money fast an easy. 

ix with prosperous people. Dress in the 

height of style. Our men are a out as 
top-notchers, winners, envied by all. 


Grand FREE Outfit— 
Write for It Today 


t This big, wealthy teloring, concera spares no 
( expense to start you right. Furnish Grand Free 
Outfit, handsome color plates, elegant cloth sam- § 
ples, measure, complete instructions and 
selling helps everything free. No money or 
experience necessary. Just write. 


Start a Fortune in Spare Time 


You can do it. Whole time or spare time. For 20 years 
this company has been famous for making the swellest, best- 
fitting, longest-wearing made-to-measure clothes. (15) 


Write today for Free Outfit. 
THE PROGRESS TAILORING CO. Dept. 206, = 


to do anything “which tends to lessen competition,’ 
so that a company manager is guilty if he closes one 
of his agencies for any reason, since that tends to reduce 
competition. 

The insurance companies hold that it is impossible 
for them to do business with safety under such a law 


$15. 00 TO $20.00 PER DAY PROFIT FOR YOU! 


Here is your chance to go in business and make BIG 
this summer. No knowledge or onnee. 

ience in photography required. Photos 
direct on POST CARDS or TIN TYPES without 
the use of plates, negatives or dark room. 
Developed, toned and fixed in one solution, 
and delivered on the spot in ONE MINUTE, Don't 
miss this opportunity to become independent. 
Write today for our new catalogue and price list. 


JAMESTOWN FERROTYPE COMPANY 
Dept. 146, 1113 S. Halsted Street, Chicago, Ill. 


The only substitute for diamond showing a magnifi- 
cent play of color. Cuts glass and resists ar and 
acid tests. A natural gem mined only in Ceylon. 
ar superior to white sapphire or topaz. Guaranteed 
satisfactory at one- ar the price of diamond. 
Mounted in solid gold and platinum. Sent free for 
examination. Catalogue and “ Facts About Gems’ 
. Butler of the Colorado School of Mines, mailed free. 


THE ZIRCON GEM CO., 426 Boston Bidg., DENVER, COLO. 


Let Us Send You The New 
Edison Phonograph 


On FREE TRIAL‘ 


for a free trial. Your choice of outfits. $2.00 
a@ month now pays for a genuine Edison Phon- 
ograph at lowest Roeck-Bottom prices and 
without even interest on monthly payments. 
Send today for our beautiful Free Edison cat- 
alog. Just write on a postal, ,, Please send me 
your Free Edison Catalog.”® Then sign your 
name and address. Do today. 


Babson Bros., Edison Phonograph Distr. 
219X Edison Block Chicago, tl. 
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Typewriter Sensation 
Dollars a Month 


Buys a 
genuine 
Standard 
No. 2 
SMITH-PREMIER 
Typewriter and at 
$72.20 less than the manufacturer’s price. 


Never before has anything like this been 
attempted. Dealers get $3.00 a month rent for 
this make of machine not nearly as perfect as 
the one we will send you, and you pay only 
TWO DOLLARS A MONTH AND OWN IT. 


Send the Coupon and We Will 
Ship You This Smith-Premier 
Typewriter on Approval 


When the typewriter arrives, deposit with the express 
agent $7.80 and take the typewriter three days and try it. 
If you find it to be the best typewriter you ever saw, 
satisfactory in every respect, keep it and send us $2.00 
each month, until our special price of $27.80 is paid. If 
you don’t want to keep it, return it to the express agent, 
and he will give elle back your $7.80, and return the type- 
writer to us. e will pay the return express charges. 


You won’t want to send this machine back after you, 
have seen it and tried it. You can’t imagine the perfec-" 
tion of these machines till you see one, and the price is 
$72.20 less than the ca tow price, and it is 
guaranteed just as if you paid $100.00 

Perfect machines onl complete or outtic, noth- 
ing extra to buy, no strings of any kind to this 
offer. Just think of buying such a typewriter $7.80 down 
and $2.00 a month. Thousands of people have paid $100.00 cash 
for Smith-Premiera. It’s standard, by many considered 
the best typewriter ever built. A key ‘tor each character, so 
each character is always the same; a type brush for c leaning 
ao tne built into the machine; the tilting carriage ; comes 

‘ou with tools, rubber cover, everything ready, it runs 
beautifully. It’s wonderfully simple and stron it will last 
a lifetime. I sold a similar supply of these beautiful machines 
about a year ago to everybody's satisfaction. 


Only 200 orders will be filled on 
this offer. Act today to be sure 


The coupon states the terms. Fill it out, send it now, 


today. You can’t lose, and it’s the greatest economical type- 
writer opportunity you will ever have. 


COUPON 


HARRY A. SMITH, Dept. P, 
No. 180 North Dearborn Street, Chicago, Ill. 


Ship me a No. 2 Smith-Premier f.o.b. Chicago, as described 
in this W Trortisoment. I will pay you the $20.00 balanceof the 

ecial $27.80 purchase price, at the rate of $2.00 per month. 
the title to remain in you until fully paid for. t is under- 
stood that I have three days in which to examine and try the 
typewriter. If 1 choose not to keep it I will carefully repack 
it and return it to the express agent. It is understood that 
you give the standard guarantee for one year. 
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[AGENTS|NEW BUSINESS JUST OUT 


DROP THE DEAD ONES. AWAKE! START 
INVENTION, 20th TURY WONDER 
tarted in an t, clean, relia 
business. Sold on a money-back guarantee 
The Masistone Power Vacuum Massage Machine 
o Cost to Operate. Lasts Life-Time 


No Coren, New Field, New Business. Price within 
of all. That’s why it's easy to sell. Endorsed by Doc- 


ERS 
YOUNG OR OLD 
NEW BUSINESS 


For the Ho 


urs. 
relief can be given a 


month. 
Vaughn, one dozen, 


makes money. 
s workers. We owe al atents, 
Love of Beau ¥ pnd . 


part of the fac oa rbed dy, _ back Nature’s beauty. Almost instant 
ll kinds of pains. A demonstration convinces 

the most skeptical person. Sales easily _.,. 
Read On! What Others Can 

Parker writes sold eight machines “3D Se Mar 
am making $13 9.06 per day. Schermerhorn, eight dosen 1 machines first 
after writes, am ening four out of five demonstrations 
‘our days later wires ae six dozen by first 
Express." Lew polls “four first Me women, everybody 
jo ex 


LACKSTONE MFG. CO., 711 Meredith Blog. TOLEDO, oO. 


WITH THIS NEW 


MAKE MONEY HERE 
Start 


Removes Wrinkles, rounds out any 
You, 
awarth, I 


™ 7 Protec ‘ted territory to active 
Big k entitled, ** The Power and 
Free. Investi pee _ today. A 


Operate Your Own 
Electric Light & Power Plant 


A Fairbanks-Morse Electric Plant furnishes 
‘light and power at the small cost of generating 
current. Gives a clear, restful light and does not 
burn up the oxygen as do oil lamps and gas. 
Absolutely safe ; no danger of fires or explosions. 
Electric power can be used for running fans, operat- 
ing pumps, water systems, small printing presses, coffee 
gases. sewing machines, vacuum cleaners, etc. 
ngine can be used for water supply or driving light 


machinery. 
CATALOG NO. 449UN 
fully describes ae outfit shown and other plants 
up to H.P. Write for copy. 


Fairbanks, Morse & Co. 


900 S. Wabash Ave. Chicago, Illinois 
Oil and Gasoline Engines, Electric Motors, Pumps, Water Systems 


Every store through- 
out the country needs 
show cards. You can earn 
big money writing show cards for small stores. 
Bissell’s Show Card Writers’ Outfit consists of 
seven liquid colors, brushes, pens and specimen 
of alphabets with instructions necessary to learn 
this fascinating and profitable profession. With 
our outfit you can learn to do this work in your 
spare time, and it a only $3.75 complete, 
prepaid to any part in Proprietors and 
clerks in small stores can write their own cards, 
We guarantee the outfit to be perfect in every 
respect. Everything ready to use. Send in your 
order to-day. 


J. G. BISSELL COMPANY, 
Dept. B, 49 Barclay St. New York, 


and that their action is not intended as revengeful or 
retaliatory. 

They declare that, “While we keenly desire to do 
business in the state of Missouri and to extend to prop- 
erty owners therein the protection of our policies, we 


ANY ONE USING FIGURES NEEDS IT 
o check mental calculations. For General Office or 
Personal Desk. Over 60,000 Golden “Gem 


in use— mostly sold thru rec Qu 
ommendation. uaranteed— Adding Machine 
money refunded if not satisfac- A 


tory after 10 days ti 
Buy from your stationer 
or order direct. Agents Wanted. 


E. Gancher, A.A.M.Co. 
119 W. Broadway, New York 


Mr. Sensible Inventor: 


RIGHT NOW, before spending any money or 
running any risks, get the benefit of our 25 
” experience with patents, WRITE NOW. 


BENJAMIN AND BASSETT 


Patent Attorneys and Mechanical Experts 
Providence Savings Bank Bldg., WASHINGTON, D. C. 
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is the result of our 34-year effort to eliminate every mid- 
This Lowest Pri rice in the World dleman between the Seosbentane diamond quatess end you. Our 
enormous sales justify our adding only the barest smallest profit to our own importing-cost. Our mail-methods, cash buy- 
ing and selling, keep expenses and losses out of our price! Hence, our price $97.50 per carat—$s50 per carat less 
than any jeweler can sell! We sf any diamond and mounting you select subject to your examination ON AP- 
PROVAL at our expense and risk! Not one penny need you pay or deposit to see, compare, test our diamonds! 


1-101 1-102 


14 K. solid gold engagement rings, $3.75. This and all other mountings Wriced at actual manufacturing cost! 


1-102. .%4c. dia........ 21.25 60.00 
I-103. + 35.00 1-106. oo” 98.28 


@ - = 
Pa A Few aces of BASCH Prices: 
34 carat 
$67.50 
carat 


With every Diamond we issue our Written Legal GUARANTEE TO REFUND $7 
hi 

THE FULL PRICE IN CASH full pric: IN EXCHANGE at any 

certify the carat weight quality, and value of every di mond. No equal protection has ever been Ry 

offered to the diamond buyer by others! Investigate this feature before you buy another diamond! & Ps 


104-page De Luxe BASCH DIAMOND BOOK FREE! 7 


| 6-color art cover (worth framing), th ds of b iful ill i of the latest 
styles in Diamond Platinum, Gold and Silver erewelry, Watches 
joney Bac! 


Glass, etc. Explains BASCH Impurter’s Prices. uarantee and tree 
spection shipments. Posts you on Diamond Values ; es you to buy diamonds Write New! 


L. BASCH & CO., Dept. C247, con 


are, nevertheless, regretfully compelled to conclude that © 

we cannot transact business under the harsh and un- -Modern Plumbin Outfits- 

usual of this law in of 

prosecution and conviction, even though, as law-abiding 

companies, we should conscientiously endeavor to obey at $10 and $20 Savings 

the law in letter and in spirit.” These handsome high- 
The companies will not allow agents to cancel and grade plumbing fixtures 

rewrite before April 30, policies expiring after May 15, are furnished complete te, 


so as to carry them for a long term, or to write any guaranteed and sol 
business taking effect after that date. direct at wholesale 


prices, saving all deal- | 
$18.85 for this $28 Pp ers’ profits, Simple 
by plans Wi urnishe 
Porcelain Enameled, > 
Roll Rimmed Sink 


free with any of these 
outfits so that you can in- 
a stall it yourself, without 
Long back and enameled drain board, All in One Piece. help of high-price labor, 
20 in. wide, and 52 in. long. Price includes faucets and BD ccccccccccesccccesccce 
legs. WRITE FOR CIRCULARS AND PRICES. Large | tai ) 
onsumer a’ -owest Prices. 
25 years at same address Bathroom Outfit: White porcelain enamel, heavy cast-iron Bath 
JOHN HARDIN c0., 4545 Cottage Grove Ave., Chicago Tub. Wash-Basin: White enamel over heavy cast-iron, with concealed 
hangers and choice of wall or floor connections. Toilet: Vitreous 


ALL or PART TIME COINING china with oak seat and copper-lined tank; all metal parts of outfit are 
ri not A G EN TS MONEY heavily nickel-plated. $35 complete. 
Shower Bath with Curtain: Complete with nickel-plated rain- 
SELLING YALE SPECIALTIES shower head, ring, curtain attachments, and rubber tubing. It is easily 
Every home or place of busi- and instantly attached or detached. §8.50. 
ee ee no dull season Water Systems This outfit includes a black steel tank, 145 gal. 
capacity, brass-lined double action combination air and water pump, 


and all pipe, fittings, valves, gauges, etc. 
proposition ever offe 


¥ —containing pictures ond descrip* 

CHICAGO, ILL., U. S. A. 


Two Guns in One— 


Upper barrel (rifled) shoots .22; 
lower barrel (smooth bored) shoots. 44 shot or 
ball. Lengths, 12, 15 or 18 inches. Fits you for 
large and small game or inexpensive practice. Stock folds up 
etaches. ier - furnished. le Nitro-Solven Oil fu 
name sporting goods dealer. Send for catalog oF Marble’s 60 Outing Specialties. 
MARBLE ARMS & MFG. CO., 578 Delta Ave., GLADSTONE, MICH. 
Successor to Marble Safety Axe Co. 
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‘are those that show lines of detail 
that the eye can not grasp and re- 
tain’ The pictures snappéd with 
GOERZ caren 
CAMERAS 
record acenes that can not be posed 
actions that transpire and are gone for- 


ever. That is why Goerz Lenses and 
Cameras are so widely used hy special 


ents and pi pho- 
cographers. Goerz Lens can be 
‘fated to the camera younaw own. 


Our Bock Lenses 


C; P. Goerz American Optical Co. 
8280 East 34th Street, New York 


HEALY’S OFFER 


aio; A $50 Cornet for $30 


))\, We would like to have an opportunity to submit one of our new 
\\ American Professional Cornets, price $30, in competition with any 
$50 Cornet in the world. We pay the express charges both ways. 
You cannot possibly lose anything by allowing us to send this in- 
strument to you and we feel very certain you will save an even $20, 
The same extraordinary value is presented by our American 
Professional Trombones, Mellophones and Baritones. Write today 
for our big Band Catalog, containing 500 illustrations and lowest 
prices on good Band supplies of all kinds, including uniforms, etc, 


Eas Terms may be arranged. We have a new offer which we would like to place in 
y the hands of every band leader and teacher. Write today and we will 
also send you a copy of our up-to-date Lyon & Healy Band Herald ( free.) 


: Lyon & Healy Band Instruments— America’s Standard for Fifty Years 


~ LYON & HEALY, World’s Largest Music House, 29-43 E. Adams St., Chicago 


Here’s the greatest watch value in America. It’s 
the new 16 size, 1913 thin model—17 Jewel 
Illinois movement in a guaranteed 20 Year 
Gold Case. I know that it isso much better 
than anything your local dealer can offer 
that I will send it to 


free for 15 days’ ONLY. sis 


trial. If you want 

to keep itsend us ——_. 

and the balance in six easy payments of 
$2.75each. If you don’t think it is the best 
watch you ever saw for the money send it 
back. No notes, no interest, no security. Send no money— 
just your full name and address and state which you want, 
open face or hunting case, plain or fancy engraved. 

Don't invest a single dollar in diamonds, watches, or jewelry 
of any kind until you get our catales. prices, and terms—the 
most liberal offered by any retail jeweler in the world 


RYER JEWELRY COMPANY, xansas’crrv, mo. 


JUBILEE SELF-HEATING FLAT IRON 


Best in the world — one replaces the stove and 3 or 4 of the old flatirons. Heat regulated at 
beautiful work— thousands in use. Fuel costs 3c for 10 hours. 
Good seller — Price reasonable. Agents wanted, men and women. Booklet free. 


JUBILEE MANUFACTURING CO.,1 4th and Howard Sts., Omaha, Neb. 


will— easy to learn. 


Ac’. 
G37 American Keyless Lock Co., 653 Jackson Blvd., Chicago 


INGENIOUS RUSE OF PARIS POLICE—The 
method by which two policemen in a suburb of Paris 
caught three thieves has gone the rounds of the European 
press. The two policemen met three suspicious char- 
acters, who dropped a heavy sack and ran off when they 
approached. Both policemen ostentatiously climbed into 
a passing street car, but got off immediately and returned 
to the sack. They emptied it of its contents—a number 


SECTIONAL 


COME-PACK 


FURNITURE 


“IN-BETWEEN” PROFITS! 


Direct from Factory to Home (5° 3 


Hundreds of splendid designs in Solid Quarter-Sawn 
White all honestly made and beautifully finished in 
fumed oak or your choice of eight other 

finishes. Shipped direct from our fac- 
tories in sections. You save half the 
freight, the double profits, and 
A Few Minutes’ Work Saves You 15 050% 
No skill required to put the sections together —just a screw- 


driver.- On some pieces you can actually save a dollar a 
minute, Is it worth while? 


Summer Suggestions 
For summer homes and out-of-door living rooms we 
offer a line of Portable UNIT Furniture at 
attractive prices — willow furniture, 

lighting fixtures and porch furni- 

ture. A card will bring 

the Catalog. 


No 
$27.25— 


A Year’s Free Trial 
Come-Packt Furniture is sold under an unconditional Guar- 
antee. Live with it a year—give it the test of hard service 
money back any time 
you say. That's fair to you. 


Liberal Discoun: if You Finish Furniture 
You can save still more money if you finish the 
furniture yourseli—we give full instructions: no previous 
experience necessary ; we guarantee satisfaction. No other 
furniture of so high a quality is offered at so low a price 
but, disregard the saving and you would buy COME- 
PACKT on its merits alone. 
A Beautiful Free Catalog 
Tells all about the big idea back of COME- 
PACKT and offers more than 400 
prising bargains in fine Guaran’ 
ture. rite today, 
COME-PACKT FURNITURE CO. 
601 Fernwood Ave. , Toledo, 0. 
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= $200 A MONTH 


BE YOUR OWN BOSS 
If you are making less than $50 a week you 
should write us \ ecan help you to 
wealth and independence by our plan. You 
can work when you please, 
where you please, always 
have money and the means 
of making barrels more of it. 
would you like to 
start out from home on a 
combined business and 
trip, stay at the 
hotels, live like a 
lord and clean up $10 
every day ’ Work at amusement 
places, crowded street corners, 
manufacturing institutions, any- 
where and everywhere, ten 
utes’ walk from home or on the other side of the globe. 
a machine up any place you ye to select, and clean 
up $10 above operating expenses each and every day. 
PAPER POST CARDS DIRECT 
roposition is the WONDERFUL NEW COMBINATION 
with which you can take and instantaneously develop 
eleven entirely different styles of pictures inc luding Buttons, four 
styles and sizes of Paper Post Cardsand six sty lesof Tinty pe Pictures. 
Every plate is developed the use 
and is 


te deliver to your customer in less tha minute 
shor making the exposure. This REMARKABLE INVENTION 
takes 100 picturesan hour. Everybody wants pictures, and each sale 
you make advertises your business and makes more sales for you. 
NO EXPERIENCE NEEDED 
Simple instructions accompany each Outfit and you can begin to make 
minutes after the outfit reaches you. A trifling aoe will yh 

or yon and ,put you own ition to §2.600 a 

by return mail, full free informat rewarding this 
roo! 

DONT SER“ THIS ANNOUNCEMENT TO-DAY. 
L LASCELLE. Mgr., 627 W. 43d St., Dept. 1033, New York, U. S. A. 


AGENTS WANTED 


in every community. You can make big money 
selling the pow 1 double action 

WARNER E-Z 
An easy selling proposition wit ral commis- 
sion. Many agents are making $100.00 a 
Write today for our 


or more. 
liberal proposition. 
VACUUM CLEANER CO oe. 


PE NNSYLVAN IA 
VACUUM! CUPYTIRES 


of stolen copper fittings—and one of them crawled into 
the sack, the other hiding near by. Presently the thieves 
returned, and, seeing the coast clear, grasped the sack 
to carry it off. A revolver and hand emerged through 
the mouth of the bag. The copper fittings were stolen 
in a raid on a wine shop, and the thieves, in wrenching 
them off, had allowed 1,000 gal. of wine to run away. 


Grab’s Automatic Paper Fastener 


Does away with clips and pins 


~~ Here it is at last — a perfect fastener at 
able price —a dependable Taste: ner 
will soon save ies own cost y times over. 
No. pins — 
9 a no more time lost 
Price 


carton. 
DON’T _PAY MORE: 
a with Grab's Famous Automatic 
send his name w $2.50. We'll cee that you get the fastener 


VICTOR M. GRAB & CO. 
MONEY MAKER 
R SALESMEN 11A Ashland Block 
CHICAGO ILLINOIS 


DEALERS WRITE FOR 
QUANTITY DISCOUNTS 


Health? fake Turkish Bath at 
Home—Only 2 Cents 


Physicians are abandoning drugs for this new 
treatment. If your mind or body is tired, open 
your pores and feel the rapid chan, in your 
condition, at cost of 2c abath. The 

Bath Cabinet is the only scientifically con- 
structed bath cabinet ever made for the home. 


Agen 
MFG. 319 
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Deaf People Now 


P erfectly! Your Hand 


every kind of sound with aid of the lat- 
est marvelous invention the remarkable 


NEW 4-TONE 
Mears Ear Phone 


The great, new electrical marvel for the 
deaf. Perfect hearing at last! This remark- 
able invention has four different sound strengths, four 
different adjustments, instantly changed by a touch of 
the finger. You regulate the instrument by a tiny 
switch to meet any condition of your ear or to hear any 
sound—low pitched conversation near you or sounds 
from any distance. The whole range of hearing of the 
healthy, natural ear is covered by this new 4Tone 
Special Model Mears Ear Phone. 


Special Limited Offer 


Write at once for our Big Spec Special Introductory 
Offer on this new wonder. o advertise and quickly 
introduce this greatest of all inventions for the deaf, 
we are going to sell the first lot of these new four-tone 
vhones from our laboratory to users at the 
jobber’s lowest net price. This offer applies only to 
the first lot finished—a limited number. Write today— 
send the coupon—and you can save more than one-half 
tee retail price. A few dollars, payable on easy terms, 
if desired, secures you complete relief from your afflic- 
tion. But the jobber’s price is confidential. You must 
write for it. Do it now and save both wholesaler’s and 
retailer's profits. 
ice: Wehavediscontinued all our 
Noti ® American branch offices and 
agencies. The New 4-Tone Mearsis sold direct 
Jrom our New York office only. 


Try it 10 Days in FREE 


Your Own Home 


Every Mears Ear Phone is sold only on Free 
Trial. Ask about our great free trial offer. Test this 
amazing instrument on your own ears, under any con- 
ditions of service for ten days. Nothing to pay for the 
trial. The Mears Ear Phone is the only scientific and 
perfect hearing device for the deaf. Already 14,000 
Single Tone Mears Ear Phones have been sold, —__} 


Send CouponNow 
For Free Book Ear 


If you live in New York call at Phone Co. 
our office for free demonstration. Suite 119X 
The Mears Ear Phone book ex- ¢ 45 W 34th 

plains all the causes of deaf- 
ness; tells how to stop the prog- Z ork, N. Y. 
ress of the malady and how to Pets Please 


treat it. Send the coupon at F mail me, free and post- 
once for Free Book and our id, your Mears Ear 
Special Limited Introduc- Phone Booklet and partic- 
tory Offer. Send at once. alars of your Special Intro- 

Gauctory Offer on your new 


Co., Suite 119x 
45 W. 34th Street 

New York, N. Y. 
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They Show and Name Every Part 


Latest Type 
Six Cylinder Auto 
Showing Model Unfolded 


Series of 8 Lithographic Models 
Automobile — Locomotive— Steamship ({Sxt2) Price 
Wireless Telegraph—Steam Engine—Steam |5Oc Each 


Turbine—Gas Engine—Dynamo Set of Eight 
Size Unfolded 9% x 25 Inches $3.50 Postpaid 


The illustrations (actual photographs) convey some idea of the great amount of accurate detail 
of intricate mechanisms shown by our models. It is impossible by means of these small pictures, 
however, to show more than one set of flaps or folds turned outward, whereas, in reality, some of 
the models are composed of as many as 14 different layers each showing some part or set of parts. 


The ingenious way in which all the interrelated mechanism is thus clearly shown can only be 
appreciated by seeing and examining the models themselves. The ease with which the detail may 
be studied will be readily understood as by turning the flaps the models can be practically disassembled 
and put together again. Each part is numbered to correspond with its name fotnd on a printed key. 


You can get more information about the construction and operation of these machines by use 
of the models than in any other way. No detail is omitted. Everything is accurate and in true 
proportion and they have the approval of the manufacturers of the machines represented. They 
are not toys in any sense but are educational in character and worth many times their cost. 


Invaluable for individual study or supplementary to school courses. 


Reduced Prices to Schools Ordering Quantities 


Passeng.r Locomotive 
. Showing Model Unfolded 


POPULAR MECHANICS BOOK DEPARTMENT 


SOLE AGENTS 318 W. WASHINGTON STREET CHICAGO 


| 
| 
| 


The Electrical 
Engineer's Handbook | 


A CON 


WEMENT 


Mechanics’: Tables; formulas; measurements; belting; me- 
chanical powers; hydromechanics; specific gravity; strength 
of materials; shafting; boiler design; care of boilers; power of 
boilers; chimneys; exhaust heating; machine design; machine 
tools; slide valve; pulleys; horsepower; cylinders and steam 
chests; pistons; gearing; dynamos and motors; batteries; 
transit surveying; curves; radii and deflections; earthwork; 
trackwork; etc. Contains 330 pages and 174 illustrations. 


Electrical Engineers’: Tables; chemistry; mechanics; 
electricity; electrical units, symbols and quantities; physical 
and electrical properties of metals and alloys; wire gauges; 
magnetism; dynamos and motors; armature winding; electri- 
cal batteries; alternating current apparatus; alternators; 
transformers; wattmeters; transmission ; electric lamps; wiring; 
electric heating and welding; electromagnets; controllers;car 
wiring; etc. Contains 414 pages and 238 illustrations. 


Chemists’: Definitions and fundamental laws; atomic 
weights; pressure; volume and temperature of gases; weights 
and measures; specific gravity; hydrochloric-acid, nitric-acid, 
and sulphuric-acid solutions; solubilities of chemical com- 
pounds; heat measurement; qualitative analysis; special tests 
of acids; general table for analysis; classification of rare 
metals; the spectroscope; nitrogen; blowpiping; determina- 
tion of gold and silver ores; methods of assaying; composition 
of alloys; tables; antidotes of poisons, etc. mtains 332 
pages and 11 illustrations. 


Other Handbooks Now Ready 


Automobile Plumbers and Fitters’ 
Air Brake Poultryman’s 
Civil Engineer’s Farmers 
Steam Engineer’s Textile Worker's 
Telegraph and Business Man’s 

Telephone Engineers’ Bookkeeper’s 
Mariners’ Stenographers and Corres. 
Coal Miner’s Salesman’s 
Concrete Engineer's Advertiser's 
Building Trades Window Trimmer’s 


International Textbook Co. 
Box 872-F, Scranton, Pa. 


of Practical 
Information 


vy work comes along—THEN it pays 


to be able to put your finger on the exact 
rule, formula, or bit of information that 
holds the key to the situation. For it’s 
at these critical moments that the boss 
finds out who is “onto his job”—who is 
in line for promotion. 

No books in existence contain as much 
information in so small space as these 
L.C.S. Handbooks. One book is devoted 
to each trade or profession. They contain 
all the rules, formulas, and other data that 
you've got to have right off the bat. They 
are thoroughly indexed—any desired infor- 
mation can be located instantly. They have 
been compiled from the “Easy to Learn, 
Remember, and Apply Home-Study Courses’ 
of the International Correspondence Schools. 
Every fact and formula is clearly stated. 
They are indispensable helps to quicker 
and better work. Bound in silk cloth 
they retail regularly for $1.25 each. 


Special Offer 


For a limited time we will sell 
these regular $1.25 Handbooks, 
durably bound in silk cloth 
in a convenient pocket size, 
at a price for each Hand- 


HEN the boss asks a puzzling ques- 


book of only— 
+ 
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a tough, fibrous board — takes the place of both 
lath and plaster and is used by thousands of 
people who appreciate an artistic, beautiful and 
healthful home. 

It is nailed directly to the studding or ceiling 
beams and will adapt itself to every kind of 
interior decorating scheme. 


FROM THE RUSTIC SUMMER COTTAGE TO THE COSTLIEST MANSION — 
SO WIDE ARE THE POSSIBILITIES OF 


UTILITY WALL BOARD 


It is made in various size sheets to fit walls of 
different heights and ceilings of different widths. 


No dirt —no litter — no delay in applying it. 
No waiting for it to dry. 

Less expensive than lath and plaster. 

Write for sample. 


THE HEPPES COMPANY, 4516 Fillmore Street, CHICAGO, ILL. 


MONOGRAM BELT BUCKLES 


Are made-to-order buckles of the highest workmanship and art-craft. 
Add an air of distinction to your waist-line. 


Prices in Oxidized Silver Buckles and Leather Tubular Belts. 


Single initial buckle $1.50. 
Two or three initial buckle $2.25. Two or 
three initial monogram buckle like illustration $2.75. 


Gold plating fifty cents extra. Also sterling 
silver and solid 


We give choice of black, tan or gray belts. If your dealer cannot 
supply you, we will. In sending orders give actual waist measure. 

SALESMEN —This is the ideal side line. Write for terms and 
territory at once. Our goods sell themselves, are repeaters and make you 
a steady income. We furnish the dealer with special display and selling 
rack free of charge. Give references and experience. 


FRESNO BUCKLE CO., 114% East 9th St., LOS ANGELES, CALIF. 


Made From the Finest Sheffield Cast Steel 


SWISS FILES 


CARRIED IN STOCK BY 


EDGAR T. WARD’S SONS 
The Genuine “Dick” Files 


Are manufactured at Esslingen on the Swiss frontier 
and are celebrated for their superior quality and 
uniformity of cut. All styles, shapes and cuts on hand. 


SEND FOR CATALOGUE AND QUOTATION 


EDGAR T. WARD’S SONS 


25 Purchase St. BOSTON, MASS. 


DEVELOPMENT OF WORLD'S COMMERCE—In 
the development of world commerce in the last 20 years 
the four leading nations—the United States, Germany, 
England and France—have made tremendous strides. In 
export trade the United States holds the record. In the 
last £0 years it has overtaken England and takes the lead 
with something like 2 1/3 billion dollars, with England 
and Germany close seconds. The be st idea a the devel- 
opment of the trade of each country, however, is obtained 
by adding the imports and exports. Germany’s advance 


CURTISS 
FLYING BOAT 
Build this model. It embodies the latest 
ideas in aeronautics. Concise Plans with 
Building Instructions 25c. Other “Ideal” 
Plans: — Bleriot, 15c, Wright, 25c, 
Nieuport, 25c,Cecil Peoli Champion 
Ide: al’’ Model Ae ane Supply Catalog 5c. 


Ideal Aeroplane & Supply Co., 82-88 West Broadway, New York 


Diamonds on Credit 
20% Down; 10) a Month 
Every customer is protected by 
our written guarantee to refund 
his money if his dealer can dupli- 
cate our diamond at our price. 
Write for Illustrated Catalog No. 3. 


J.M.LYON & CO., 


Greatest Piano 
q Offer Indeed the greatest, 


most stupendous, 
most amazing piano offer ever made—a 
simply in fer, And_on a 

piano of th oh ty 
Shipped for Free’ Trial; Freight Pre 

Think o of it. Shipped to to ct 

T in your own -and we pa 


Styles the freight! Ws Write our art catalog and 
| WING & SON (Est. 1868), Dept. 119X, th Ave. & 13th St, New York, N.Y. 
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Vanadium Steel Hammers 


At Last 
Y The Only Hammers Warranted For Life 


*$1.00 By Parcel Post 


Drop forged from Vanadium Steel—the tough- 
est steel made — tempered in oil, this is the 
hamines every woodworker will eventually 
buy. e attach a numbered guarantee to 
every tool. Ask your dealer for and insist 
on getting 


- 
Vanadium Steel Hammers 


: No. 21} for Standard Work, in wei 
2 Sizes No. 22 for Finishing Work, 13 concen in 
Absolute bite—will drawa headless nail every 
time. Perfect balance andgrip— hand shaved 
hickory handle—hexagon 
neck and reinforced cla 


If your dealer hasn’t them 
in stock send us $1 and his 
name. We will send the 
hammer by parcel post. 
State which size you want. 

cartons. Sample on dis- 


Van Doren Mfg. Co. ~~ 

/ play easel sent parcel t 

Dept. 10A y e at dozen price. Write for 


TO DEALERS; 
These hammers are 
packed in individual 


Chicago Heights, Ill. sample and full details 
now. It will pay you, 


has been the greatest. Its total has nearly trebled in 
the last 20 years, while that of the United States has a 
little more than doubled, and that of France a little less 
than doubled. 

The tremendous growth of American exports, however, 
is not altogether an indication of the growth of America’s 
economic power, since it is due, in a large measure, to 
the increase in its exports of raw material of an agricul- 
tural and mineral nature. Indirectly it reflects the growth 
of European industries, which required large additional 
quantities of cotton, copper, ete. 


“* Met Jim the other day rushing home to dress for some function or 
other. Said he had to shave and dressin 14 minutes. Told him he 
couldn't, ‘cause he has a mighty stiff beard. Said sure he could—he 
had shaving down to a fine art and didn't rub in the lather with his 


any more—uses 
COLGATE’S 
Stick Powder or Cream 
Told me to send four cents in stamps for a trial size of any one of the 
. I'm going to do it.” 
COLGATE & CO., Dept. 81, 199 Fulton St., N. Y. 


6c Invested 
MAKES $1-5°2 


That sounds almost unbelievable. But it’s 
 true—a proved fact. A 6-cent pound of 
ordinary sugar and the wonderful 


EMPIRE CANDY 
FLOSS MACHINE 


will turn the trick and do it every eight 
minutes, at a fair, a race track, a circus or 
anywhere a crowd collects. 
$100 a Day is an easy profit with the 
Empire. Makes this enormous profit year 
after year — no expense for repairs. Nine 
years of big money making experience prove this F ae 
portunity. Write today to Dept. D-1 for Candy Floss 
achine Catalog. Catalogs of popcorn and peanut 
roasters and ice cream cone machines on request. 
STEVENS MFG. & SUPPLY CO., Fisher 


WS You 


dissatisfied 
self-shavers 


read this: 


Do you “hate to shave 
yourself”? 


If so, don’t blame the 
razor, it is right in prin- 
ciple and right in con- 
struction. Give it a 

fair show—let it prove what an 
easy, quick, comfortable and satis- 
factory shave it can give you with 


MENNEN’S SHAVING CREAM 


Then you will appreciate for the first time 
the merits of the razor—and the joy of 
shaving. 
Mennen’s Shaving Cream lathers abun- 
dantly and instantly. The lather softens 
the beard, making “rubbing in” unnec- 
essary. There is no bite nor smart to 
Mennen’s Shaving Cream, because un- 
like other shaving preparations, it con- 
tains no freecaustic. The using of Mennen’s 
Shaving Cream is an economy, as it costs 
but one-tenth of one cent per shave. 
The using of Mennen’s Shaving Cream is 
cleanly, because it dispenses with the cup, 
which affords a lodging place for dust, 
dirt and disease germs. The using of 
Mennen’s Shaving Cream prevents in- 
grown hairs and shortens the 
shave, because there is no 
“rubbing in.” 


Preparing the face for the 
razor is the all important part of 
the shave, send for a sample tube 
of Mennen’s Shaving Cream at 
once, or go to your druggist and 
buy a full size tube for 25c. 


Gerhard Mennen Company 
Newark, N. J. 
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$1200.00 
COLD CASH 


Made, Paid and Banked in 30 Days, by 
Stoneman — $15000.00 To Date 


Reader, this offer is open to you—this money—the cold cash — 
can be youre. You and you alone by waiting too long can 
lose it. Investigate today — get the proof. 

Sond on r_ name and address— but 
NO MONEY — this very minute. 


$1000.00 PER 
MAN PER COUNTY 


Don’t worry—don't find excuses — 
no experience is necessary — business 
supplies the ae. You don’t have 
to wait a month — not evena week — 
payments can start the first 
day—and continue daily up_to 
$1,000.00 per month, per county. For 
renee we have been quietly pick- 

ng men from all walks of life, 
ministers, clerks, farmers, 
preachers, doctors, lawyers, teach- 
ers and so on—enabling them with 
our co-operation and of e 
appropriation to get what we here 
offer and can do for you—$1,000.00 
per man, per county. Some of these 
men you may know — possibly have 
envied without understanding the 
reason of their prosperity. 


INVESTIGATE AND BE AMAZED Penen’testtns 


other kind. Either we_ have the best thing that ever 
happened or we’re colossal liars. Ask Schieicher, min- 
ister, whether it’s true that he received 


$195 TWELVE HOURS AFTER APPOINTMENT 


Langley, liveryman, $115 first day; Rasp, agent, $1,685 in 73 

days; Beem, solicitor, $164.25 weekly for 12 weeks; Korstad, 

farmer, $2,212 in a few weeks; Zimmerman, farmer, $3,856 in 

30 days; Juell, clerk, $6,800; Hart, farmer, $5,000; Wilson, 

cashier, $3,000 in 30 days. Let us reter you to these men, to 

the U.S. goverument, to banks, business houses, noted Rfonie 
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set everybody talking and proves I wasa ee, Wonderful 
what a man can do with a real opportunity.’’ Then read 
this from Lodewick who acted quickly: **Luceky I answered 
ad. Itsgreat. Money coming fast,’’ Which will you be, 
Starr, a victim of **neglected opportunities,’’ or Lodewick, 
the“early bird.” To escape Starr's fate, send your postal this 
very minute — 


SPEND ONE CENT TO MAKE THOUSANDS 


Strange invention startles world. Gives every home that long- 
desired blessing, a modern bathroom with hot and cold runnin 
water facilities for only 36.50. No plumbing—no water works—self- 
! eating. Only ten minutes to install. Gives cleansing plus friction, 
jaussage and shower baths in any room. Equivalent to any $200 bath- 
voom,. Over 200,000 delighted users. by U. 8S. government. 

More remarkable than this invention is our startling 
plan Of universal distribution through special representa- 
tives who become virtually profit sharing partners in a busi- 
ness that’s immense—exciting—fascinating—dignified—and above 
all, has enabled them, will enable you, to get $1,000.00 per month, 
per county. Asking to be shown doesn’t obligate you 
one bit. Investigate today by al! means. 


ALLEN MFG. CO., 3698 Allen Bldg., TOLEDO, O. 


Folding BATH TUB 


Costs little, no plumbing, requires little water. 
Weight 15 pounds, and folds into small roll. 
Full length baths, far better than tin tubs. Lasts 
for years. Write for special agents offer and full 

description. ROBINSON MFG, CO... 180 Vanee Street, 
TOLEDO, /Sacturers Turkish Bath Cabinets. 


$15.00 to $35.00 Per Day wird 


Taking photographs with our ONE MINUTE 
TINTYPE and POSTCARD CAMERAS. Pictures 
made direct without use of negatives. Toned, 
fixed and developed in one solation, No experi- 
ence or dark room necessary. s m 
$10.00 up to $35.00 each. Complete photos 
cost le to 2c each, sell for 10c, 15¢ and 25¢ each. 
Send for Free Catalogue and Price List today. 
WEW YORK FERROTYPE CO. , 168 Delancey St., New York City, Dept. tlt 
Branch 113 $. Halsted Street, Chicago, lil. 


Please Mention Popular Mechanica 


Get out of the wage-earner’s class and into 
the big field of business. Be somebody, 
REALIZE the best that isin you. Show 
the world what you can really do. Here is 
your chance. The Mail order business isa 
great fieldtoday for the man of limited means 
to strike out for himselt. Get out of the cut and 
Make $25 to $100 a Week 
We are manufacturers and market our Patented Special. 
ties exclusively through our dealers. Big summer 
leader. We furnish everything. Big profits. Small capi- 
tal. No canvassing. No experience necessary. Begin at your 
own home. Spare time. Grasp YOUR opportunity. Write us 
right now for full particulars (copyrighted) plan. sworn state- 
ments, and positive proof and limited free coupon offe: 


T. 
PEASE MFG. CO., Dept. 34, Pease Bld¢., Main Si., BUFFALO, 


J 
Big Money is Being Made with Po m 
e teac ou 

and Crispettes and Candy fieciness FREE! 

P rn is seasoned while popping. 

thet bestcorn at the feast cost. Makes OKISPETTES 


rmous Profits. Qur Improved Automatic Crispette Press 
isa Wonder—A WORLD BEATER. Write for catalog. 


Delbarg, 617 Jackson St., Chicago, Illinois 


INCREASE IN RAILROAD MILEAGE—During the 
last census decade the miles of main track of the rail- 
roads increased at nearly double the rate of increase in 
improved farm land, and at three times the rate of in- 
crease in the area devoted to crops. Measured in the 
aggregate, the output of the railways increased 80 per 
cent in tonnage miles and 102 per cent in passenger miles, 
while the output of the 10 principal crops averaged an 
increase of about 9 per cent. 


Mr. ry to wrench the head off — 
MR. MACHINIST — You know the danger of twist- 
ing the head off a set screw. Try this on a 


MAC-IT SET SCREW = 
and try your hardest to twist the FREE 
off. Your name, address, business am Pin ad te 
dealer’s name brings test set letterhead, 
STRONG, CARLISLE & HAMMOND CO. give dealer's 


327 Frankfort Ave. Cleveland, Ohio 


AMERICAN GAS MACHINE CO. 
219 Clark St. Albert Lea, Minn. 


selling Ann Arbor Lamps and Lighting Systems. Every- 
body wants this famous light. Show it, it sells itself. No 
experience necessary. Besides regular earnings we mail 
cash bonus checks every month to successful agents. 
Don't delay; write me at once. H. H. Seeley, Pres., 
Superior Mfg. Co., 294 Second St., Ann Arbor, Mich. 


kK 
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Your Success 


in life depends upon your energy, physical and 
mental. Those who succeed ¢ to the top because 
they have strong bodies which ward off disease and 
radiate phsoleal end mental energy—the means of 
accomplishing any desire. Study those in the 
positions you hope to reach and prove this your- 
self. You can cultivate strength and health in 
your body and increase your energy. You will find 
that you too will achieve your desire. 


Educate Yourself in Deep Breathing 


and attain greater strength and vitality by reading and 
acting on the suggestions in the wonderiul free book 
written by Lionel Stron; » the world’s strongest and 
most perfect athlete and most successful instructor in health 
culture and body building. It explodes weak points and 
fallacies of other systems, showing why they fail. My 
original methods are easy and effective, and you always 
have my personal attention. Send 4c for postage and secure 
this bgpk ; it will start you toward health and strength today. 


LIONEL STRONGFORT 
Dept. P. S. 6, 1133 Broadway, NEW YORK 


Can you imagine anything more excitingly interesting 
than sitting in your attic and listening to Wireless 
messages “coming in’’ over your E. I. Co. set? 
We sell sets from $2.85 up that receive clear 
messages 100 miles distant; our best set, 
receiving messages 200) miles off, costs 
only $24.00. Can you afford not to 
afford one of these modern mar- 
yelous instruments? We have 
{ made thousands of people 
happy with “ Wireless” 


We have 


’ just issued a 

goods satisfy, The Electrical 

or Money Experimenter, 


50 cts. a year, 5 cts. the 
copy. Send 5 cts. for sample 
copy. Send today 4c postage 
for our great 212 page electrical 
cyclopedia No. 11 with 450 illustrations 
and 1600 electrical articles, valuable infor- 
mation and loads ot experiments on wireless 
and electrical subjects. No Postals answered. 
** in 20 Lessons. 


THE ELECTRO IMPORTING CO. 
223A Fulton Street, NEW YORK 
“EVERYTHING FOR THE EXPERIMENTER” 
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How to Install Your n 
Plumbing and Heating Systems 


@ Save all cost of skilled labor. Save on all material. New prac- 
tical Gibbons method. My big, new book tells you how to in- 
stall yourown modern water system and heating plant. 
Under the practical Gibbons method you can doit yourself. Plans 
furnished free. Before you build, before you make improvements, 
send for my great book It is postpaid, free to you. 
Gibbons My practical method is a revelation even to the 
most experienced contractors and builders. Get this 
New free book and learn the money-saving secrets of 
modern plumbing and heating. 


Book Free 


@ My new book gives you greater buying power than your local 
dealer. Thousands of things illustrated and priced. Gasoline 
engines, hydraulic rams, pumps, pipes, valves, electric lighting 
plants, acetylene lighting plants, all accessories, everything 
guaranteed. Send your name and get this book postpaid, free. 
Write today. @ Home owners, contractors and builders need my 

wonderful new book. Write today, just send your 
name. The book is postpaid, free to you. 


M. J. GIBBONS, Dept. 524R, Dayton, Ohio 


A Valuable New Book on an Important Trade (two Significant 


By G. H. WILLARD 


actual working information. Profusely illustrated. 
Chapter Headings 


V. Turning. V 
VIII. Turning Conctaded) IX. The Circular Saw. 
Saw (Continued). XI. Machin 

tinued). XIII. Simple Patterns. XIV. Simple Patterns 
XV. Simple Patterns (Concluded). XVI. Crooked Patterns. 


Work. XXIII. Molding—Machine Work. IV. Molding 


m Patterns and Loam Molds. 


Published by 


“I think the book is the 
best I ever saw for the price,” 
= EDWIN _SLUYTER, Construc- 


With Additional Chapters on Core-Making and Molding | engaged 
“WRITTEN SO YOU CAN UNDERSTAND IT” 
A book for the man who does the work. Written by a practical pattern- 


maker of many years’ experience. Gets right down to business in the 224 PAGES 312 ILLUSTRATIONS 
first chapter and keeps it up throughout the book. Full of kinks and 


I. Meking asa Trade. II. The Tools. III. Woods. IV. Joints. 
. Turning (Continued). VII. Turning (Continued). 

<. The Circular 

e Tools. XII. Machine Tools (Con- 


Pattern Work. XVIII. Large Pattern Work (Continued.) XIX. Crosshead 
Guide Patterns. XX. Sweep Work. XXI. Pipe Work. XXII. Stove Pattern 


Part II—Core-Making and Molding 
Chapter I. Core Mating, State and Complex. II. Principles in Molding. 


learn should have a copy of this valuable book, PY ice, $1.00 Postpaid 


Opinions: 


tion’ Engineer, Burroughs 
Adding Machine Oo., Detroit. 


“TI consider this is a valu- 


in this line of business. 


ton, Delaware. 


CLOTH 
COVER 


(Continued). 
XVII. Large 


Pattern Work. 


POPULAR MECHANICS BOOK DEPT. 


318 W. Washington Street, CHICAGO 
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Imperator 


Newest and largest steamship afloat 
50,000 Tons, 919 ft. long, 98 ft. beam 
OF THE 
Hamburg-American Line 
Nowin Regular transatlantic service 

In addition to the well-known 
features of modern ocean steamers 
there is a great Ritz-Carlton a la carte 
Restaurant, Ball Room,Grill Room, Private 


Dining Rooms, Pompeiian Bath, a Swim- 
ming 1 and a Gymnasium, 


VACATION CRUISES 


Special Summer Rates May Ist to October1st 
Cuba, Jamaica and the 


PANAMA CANAL 


Hayti, Colombia, Costa Rica, Nicaragua 
Weekly Sailings by new, fast Twin-screw 
steamships Carl Schurz and Emil L. Boas 
andthe well-known “Prinz” Steamersofour 


ATLAS SERVICE 


Delightful Summer Cruises to the 


Land of the Midnight Sun 


by the large Cruising Steamers Victoria 
Luise, Furst Bismarck and Meteor. Leaving 
Hamburg during the months of June, July 
and August. Visiting Iceland, Spitzbergen, 
North Cape, Norway, Scotland, Orkney 
and Faroe Islands. 

Duration 11 to 25 days. 

Cost $56.25 and up. 


Cruise Around the World 
Through the Panama Canal 


By Twin-screw S. S. Cleveland, leaving 
New York January 27th, 1915. 
135 days—$900 and up. 
Register your engagements now. 
rooms will soon taken. 


Write for beautifully illustrated books, 
Stating cruise. 


41-45 BROADWAY, NEW YORK 

Boston, Philadelphia, 

Pittsburgh, Chicago, 
n Francisco, 


St. Louis. 
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1,306,819 
TONS 


Dining Service 


That’s one of the features that make a lake trip on the 
D. & C. lines so thoroughly enjoyable. Large, roomy, well- 
ventilated dining rooms, elegant in appointment, unsurpassed 
in service. Cuisine in charge of an expert chef. And the 
best part is that the lake breezes will always put a keen edge 
on your appetite. The scene above shows the dining room on 
Str. City of Detroit III, located on the main deck. Everything 
has been provided for your comfort on our ten palatial liners. 


The Water Way 


Daily Service between 
Buffalo, Detroit, Cleveland & Mackinac 


“Eat aD. & C. Meal and Contented You'll Feel” 


Our latest and largest steamer, City of Detroit III, opera- 
ting between Detroit and Buffalo, has 600 staterooms, 25 
parlors es with baths, electric fans, hot and cold running 
water and thermos bottles; 50 semi-parlors with private toilets, 
telephones in every stateroom, private verandas, modern 
ventilating system throughout insures cool inside rooms, 

Excellent dining service, cozy, inviting. Smoking rooms, 
writing rooms, drawing rooms, imported Orchestrion, perfect 
attendance with maids for the ladies. All Modern Safety 
Devices Complete and Approved by U. S. Government. 

Your Railroad Tickets Are Good on D. & ©. steamers between 
Detroit and Buffalo, Detroit and Cleveland, either direction. Infor- 
mation regarding rates and time tables upon request. Prompt 
connections with railroads for all principal cities. For illustrated 
booklet and map of Great Lakes, write, including 2-cent stamp, to 


Detroit & Cleveland Navigation Co. 


72 Wayne St., 
DETROIT, MICH. 


PHILIP H. McMILLAN, Pres. 
A, A. SCHANTZ, 

Vice-Pres. and Gen. Mgr. 
L. G. LEWIS, Gen. Pass. Agt. 
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“BABY GRAND” 
Style A size 3x6. 
Style B size 344x7. 
Style C size 4x8. 


Billiards at Home 
—On the “Baby Grand” 


Own the world’s finest home billiard table — 
a genuine Brunswick — the beautiful “Baby 
Grand.” Genuine Mahogany, inlaid design, 
highly finished. Celebrated Baby Monarch 
Cushions. Vermont Slate Bed. Concealed drawer 
holds playing equipment. 

If space is limited choose our ‘ “convertible” Dining- 
— or Daven — -Billiard Tables. Low prices, direct 
: —_ world’s oldest and largest billiard table manu- 
acturers. 


OVER A YEAR TO PAY 
FULL PLAYING OUTFIT FREE 
Play while you pay! Complete Playing Outfit and all 
accessories free with table. Includes cues, balls, bridge, 
rack, markers, rules and book “ How to Play.” 
Write for Beautiful Free Book 
“BILLIARDS —THE HOME MAGNET” 
Accurately describes and illustrates in full colors 
styles and sizes of Brunswick Home Billiard and Pocket 
Biliard Tables. Gives special prices and “ Easy Payment 
Proposition.”” Write 


The Brunswick-Balke-Collender Co. 


Dept. GA—Wabash Ave. at Harrison St.—CHICAGO 


TOOTHBRUSHES FROM NATURE—The natives of 
San Domingo chew up the green end of a plant called 
“guano” and use it for a toothbrush. The stems of 
several different shrubs and small trees, such as the 
orange, lemon, and quince tree, are also used for the 
same purpose, but the guano plant appears to be the 
most popular. 


BE A TELEGRAPH OPERATOR 


Learn at home by mail. Earn $75 to $250 per 
month. Big demand'for operators. We send 
you instrument and instruction on 30 

days’ FREE trial. Write today for @ 
Free Book and Telegraph Code. § 


MUTUAL TELEGRAPH SCHOOL, 271 DWIGHT BLDG., Kansas City, Mo. 
WRITE FOR BOOKLET OF 


INVENTOR’S SUPPLIES 
UNION MODEL WORKS (Established 1882) 119 S. Clark S!., CHICAGO 


The oldest, most reliable, most efficient model 
making and experimental house in the west 


Salesman Wanted 


We want a good man to represent us in every territory — 
a man who feels that he is capable of earning $2,500 to 
$5,000 a year. This is a high class proposition with 
unlimited opportunities. No experience is necessary, but 
we want only men who are willing to work— men who 
are full of energy and ambition. We offer you 150% 
profit—one sale a day earns you $90 a week. Some of 
our men now running four to six sales aday. The possi- 
bilities are simply wonderful. No risk. No investment 
required. Sample at actual wholesale price. Earningz 

diately. Write for full particulars. 


THE SWEDISH VIBRATOR CO. 


Dept. 90, 215-231 Schiller St., CHICAGO, ILL. 


Hea 


is strong, calm nerves 

that can withstand the 
numerous distractions 
incident to present-day liv- 
ing. Butin spite of utmost 
care, nervous troubles often 
become manifest—then 
it’s time to begin the use of 


Pabst Extract 


The Best Tonic 


a food as wellasa tonic. It calms 
and strengthens the nerves, aids 
digestion, enriches the blood 
and gives vigor to every part of 
the body. Best of all, it insures 
quiet, peaceful sleep 
which is so essential in 
overcoming nervousness. 


Order a Dozen from Your Druggist 
Insist Upon It Being “‘Pabst’’ 
FREE booklet, ‘‘Health Darts, 


tells all uses and benefits of Pabst 
Extract. Write for it. 


Pabst Extract Co. 
Milwaukee, Wis. 
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i Pictorial Review of Current Events 


180 POPULAR MECHANICS ADVERTISING SECTION 


Bound Volumes 


One and Two 
NOW READY 
These two bound volumes, 


. of six numbers each, con- 
15 Cents a Copy Published Monthly | tain more than 2,000 repro- 
[Published by H. H. WINDSOR, Editor Popular Mechanics Magazine ] ductions of the very best 


cartoons that have been 
GET THE JUNE NUMBER | fia Jeter 
A collection of 

more than 120,000 cartoons 

And keep up with the events of this busy was made in order to secure 
world without wasting hours of your time. them. Bound in the two 
volumes they make an “in- 
In Its New Summer Garb the Cartoons Maga- | stant history” of the year 
zine Becomes the Magazine for Everybody | fecord of the evente ot 
‘ Its pours ane crowded with the best work of the cotenniate of | world during the past year. 
the world and these clever drawings are accompanied by comment tn 
gleaned from the columns of editorials penned by newspaper pad pode oy Be yp 
writers trained to follow the questions of the day. now ready for distribution 


Cartoons Magazine has become the ready reference book and will be sent all express 
of the up to date man. It is not a mere collection of clever charges prepaid to any ad- 
pictures but is a magazine that improves and educates. dress in the United States 

Ask your newsdealer to show you the June number, or or its possessions upon 


receipt of One Dollar Each 


Send your order to CARTOONS, 318 W. Washington St., Chicago, Ill. 


Brief Outline A TIMELY BOOK—JUST ISSUED 


of Contents 
Introductory—The Spirit s 
of Decorating — Correct 
Principles in Designing 
— Equipment — How to 
Draw the Iron—Working 


at the Forge —Various 0 
Processes Descrited— rhamen or 
Various Forms of Weld- 
bending | By TH OOGERTY of Forge Work at Stout Inttte 
Bcrollwork —Gritles— By OS. F. G of 

yelde: rollwork—Box 

a = 208 pages. 122 illustrations. 12mo. Printed on a special grade 

Zore = er of book Fe? and bound durably in extra cloth. Price $1.00 
Forme— Special postpaid. Special quotations to schools ordering in quantities. 
—Drawer ulls an 


Hinges, etc.—Door won constantly increasing popularity of Art-Craft Ironwork together 
Plates—Iron AA with the demand for an inexpensive handbook on the subject have 
prompted the publication of this volume. 


Manual training instructors, students, professional workers and all 
others interested in this fascinating handicraft will surely welcome it, 
coming, as it does, from the pen of Mr. Googerty who is well known 
as a thorough authority. 


While it deals largely with interior ironwork, it shows also the con- 
structive side of ornamental hand-forging and points out the 
guiding principles and methods which underti2 all forge work. 
It is written so that the amateur can readily understand all the points 
involved—is in no sense a theoretical treatise but a practical working hand- 
book ; the stimulation of original work being one aim of the author. 
As for equipment for doing the work, the ordinary forge-shop and tools 
are all that are necessary. The manner in which the book is illustrated 
is especially ah in explaining the text; the correct positions of 
holding the tools when working the materials being clearly shown. 
Scarcely a page is without one or more illustrations. 


POPULAR MECHANICS BOOK DEPT., Publishers 
318 W. Washington St. CHICAGO 
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Postpaid 


00 A YEAR PROFIT— 
$502 FROM 12 HENS 


From table waste in your back yard 


You don’t need a Farm to Raise Poultry for 
Profit and Pleasure. There is fun, food, fresh 
eggs, fresh air and Good Dollars in Poultry Raising. 
A little patch for a Poultry-pen, 6x8 feet, will 
make a good beginning with a dozen or more 
hens, at a trifling cost. Philip R. Park’s latest 
book, the ‘‘ Poultry Guide-Post,’’ will teach you 
all the practical details you need. 

The ‘Profitable Poultry Magazine” will give you a 
year’s up-to-date reading from month to month. The 
regular price = each is $1.00, itt the next 30 days, 
we make you the special offer of 


Both for One Dollar 


No money until you have seen this handsome, cloth- 
bound Book of 144 large pages, 125 illustrations, which we 
will send = povcoval, post paid upon request. Write for 
the Book. ou like it keep it and send us $1.00 to pay 
for both, and ric magazine will follow regularly for a year. 


THE PARK & POLLARD CO. 
70 Canal Street BOSTON, MASS. 


YOU GET A GOVERNMENT JOB 
Thousands of Appointments Coming 


TODAY for our locations and dates of 
coming exami An 


examination. 


We Will Prepare 25 Candidates Free 


po 

FRANKLIN INSTITUTE 
(The pathway to plenty) 
Dept. P 182, Rochester, N. Y. 
The coupon, filled out directed. entitles the sender 
free sample ques of our cop; 
k, Government Positions and low to Obtai 

a full ‘list. of and to ‘or 
free Coaching for the examination here checked. 
Stenographer ($800 to $1500) 


Railway Mail Clk. to $1800) ...Canadian Govt. Positions... 
NAME 
ADDRESS P 182 


Use this before you lose it. Write plainly. 


“Little Wireless Phones ”’ 


For the ears that will cause you to 


HEAR 


What eye glasses are to failing sight, 
my invisible ear drums are to lost or 
failing hearing. Just as simple and 
common sense and on the same principle, for 
they magnify sound as glasses magnify sight. 
They are really tiny telephones of soft, sensi- 
tized material, safe and comfortable, which fit 
into the orifice of the ears and are invisible. 
They can be removed or inserted in a moment 
and worn for weeks at a time, for they are skill- 
fully arranged for perfect ventilation and anti-friction. 
These little wireless ’phones make it easy to hear every 
sound distinctly, just as correct eye glasses make it easy 
to read fine print. Among the nearly 400,000 people 
whom they have enabled to hear perfectly, there has 
m every condition of deafness or defective hearing. 

© matter what the cause or how long standing the 
case, the testimonials sent me show marvelous results. 


Common-Sense Ear Drums 


have restored to me my own hearing—that’s how I 
happened to discover the secret of their success in 
my own desperate endeavors to be relieved of my 
deafness after physicians had repeatedly failed. 

It is certainly worth your while to investigate. Before 
you send any money just drop me a line. I want tosend 
you free of charge my book on deafness and plenty of 
evidence to prove to you that I am entirely worthy of 
your confidence. Why not write me today ? 


GEORGE H. WILSON, President 


WILSON EAR DRUM GO., Incorporated 
1192 Inter-Southern Bidg. LOUISVILLE, KY. 


The Truth About 
Mushrooms 


Big, Quick Profits. Small Capital. 
Now Is Best Time. 


surest and easiest money-maker is 
Bigger money is being made in 


Biggest, quickest, 
growing mushrooms. 
mushrooms now than ever before, by those who are today 
putting in practice the great revolutionary improvement 
in mushroom culture explained in our new *The 
Truth About Mushrooms.”” Open your eyes to an oppor- 
tunity you never realized. No matter what your occupa- 
tion or location, you can now 


Add $10 to $70 a Week to Your Income 


without interference with present work. Small capital to start. Men and 
women can easily do it. Now is time to start. This great book explains 
everything from A to Z, and things which even many mushroom growers 
never knew before. Get first-hand information from the greatest practical 
authority. Start in the world’s best-paying business now. Grow in 
cellars, sheds, boxes, etc., or increase your profits many fold if you are 
already a grower. Send for the free book today sure 


Bureau of Mushroom Industry, Dept. 10, 1342 N. Clark St., Chicago, Ill. 
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A NEW BOOK THAT IS NEEDED 


Power Gas Gas ‘Producer. 


By J. C. MILLER, M. E. 


An Authentic Text Book and a Com- ° 
plete P rice $1 .00 


Detail of Installation and Operation. sent Postpaid to Any Address 


Scarcely twenty years have gone by since the Gas Producer was first 
proposed for power purposes, and in this short time its growth in use and 
in potentiality has proceeded by leaps and bounds. The new method of 

adapting the latent power in coal to man’s best use is still a mystery even 
to the well informed, because nearly all the literature on the subject has 

nm written under the assumption that the reader. knows as much about 
the subject as the writer. A comprehensive treatise, clear of abstruse 

Headings: technicalities, in every way authentic, yet 


Gus “Written So You Can Understand It” 


2 Ol fG P 
Frodecess has therefore been needed for some time. Such is the book just published. 

® Snteseiel Game The author is an authority on his subject, and he has covered it thoroughly. 

——— FOR THE STEAM USER FOR THE STEAM ENGINEER 

5. Types of Producers This book will enable the Steam User to | It will enable the Steam Engineer to under- 

6. Gas-Producer Fuels judge intelligently as to the economy and | stand thoroughly the working of the new 

7. Gas Producer Opera- advisability of changing from Steam to Pro- | system if the change is made, and to handle 

8. ducer operation. a plant competently and with confidence. 
Compa: “POWER GAS AND THE GAS PRODUCER” 

9. Reliability of Gas is published in one handsome volume of 192 pages, printed on the best qualit ty of book paper, 
Pow profusely illustrated with half-tones from photographs, diagrams, etc., and durably bound 


OW 
Gas and Steam Power | in extra cloth. 
Install- 


main |e MECHANICS BOOK DEPT., Publishers 


8 W. Washington St., CHICAGO 


YOUNG MAN! LEARN DRAFTING JUST OUT 
ONE, of she next exciea!] | AMATEUR MECHANICS No. 4 


ubjects of study an 
essential i in most lines of engin- Another Big Book for TI 
Who Like to Make Things 


eering; indispensable in many 

occupations and often the se- 

cret of successfuladvancement; 
SIMILAR IN STYLE to Amateur 
Mechanics Nos. 1, 2 and 3, but 
contains entirely different matter 


of no less importance to the 
farmer than the mechanic. 
There is bound to come a time 
when you will feel the need of 
the ability to “lay out” some- 
thing in accordance with the 
rules and conventions used in 
the drafting profession. 


Individual Study 
may be successfully engaged 
in with the aid of our new 
enlarged edition of the book » profitably occupy any boy’s 


A Practical Course in time and afford many hours of enjoyment. 
Mechanical Drawing] | 47 % interesting things it tells how 


to make are: 
By WM. F. I RD Roller Coaster—Camps—Monoplane Glider 
iFor several years instructor in Mechanical Drawing at — Wireless Telephone Set — Electric Incu- 
Armour Institute of Technology, Chicago) bator — Arts Crafts Leather Work — Wood 


The scores of ideas of 
practical things to con- 
struct, which are all clearly 
illustrated as well as thor- 
oughly explained, will 


160 PAGES — SIZE 5x7— 157 DRAWINGS — CLOTH COVER Lathe —Canoe — Water Wheel — Enlarging 
Camera— Motion Picture Camera and Pro- 
Price 50 Cents, Postpaid jector — Leaded Glass Panels for Furniture. 
There has been a real need for a book of this kind, as it All told there are over 200 articles and 200 illus- 
Be student by trations. The book contains 128 pages (size 
t tical application of that problem to every 
doy prectice in comme Tone of the world’s work. It meets 6x9 ¥ in.) nicely printed on good book paper 
every modern requirement and is in advance of any other and bound in three color illuminated cover. 


work on the —. Excellent for use in shop classes, 


trade or high schools. A complete detailed description PRICE 25 CENTS, POSTPAID 


of the contents of this book sent free upon request. Es fk 
sic: Ask your Book Dealer or send direct to the Publishers 


POPULAR MECHANICS BOOK DEPARTMENT 
POPULAR MECHANICS BOOK DEPT. : 
_ 318 W. Washington St., CHICAGO ss 318 W. Washington St., CHICAGO 


192 
Pages Wi 
E 
AND Gas A 
AS PRo 
DUCE p | 
B 
| | 
| 
| A Practical Course in 
Mechanical Drawing 
WILLARD 
ER: 
| & | | 
| PRICE 50 CENTS 


No Squawk! No Scree 


But a full, round, beautiful, lodi 


ch 


xhaust horn on the market. 
motoring 
fashion exhaust 
horn back numbers. 


AGENTS! 
SALESMEN!! 
Are coining money 
on the road. 
$20.00 a Day Easy 


hearc every motorist wants one. 
Live wires wanted. 


and open the way for big MONEY-Makin 


!! No Buzz!!! 
boat tone — that’s the 
BIG 4 EXHAUST HORN, the only adjustable, guaranteed non-cloggable 

e It has taken the 
public by storm—has made the bulb horn, the squawky electric horn and the old 
WANTED — Motor Car Driver in Every Town to Introduce the 


Big 4 and act as our agent—special agents’ prices to the first who write. 


greatest of all automobile alarms(can be heard for two miles) 
Business. 


EXHAUST HORN 


ADJUSTABLE CANNOT CLOG 


BE: 


Once the steamboat tone of the Big 4 Horn is 


DEALERS. Desirable exclu- 
BiG 4 HORN COMPANY Sive territory 
Street, WATSEKA, ILLINOIS men. Write for 


Get this 


Pope qualit 
has 


Three great Pope features 
Overhead-valve Motor—more power 
and s Rear Spring Suspension, 
expansion type, insures com- 

fort. Spring Fork ke vibration, 


Model H “Lightweight"’’ $165 
Model K “The Big $200 
ModelM “Sh. 9.°° $215 
Model L “Twin"’ $250 


win 
Get the details. Write today. 
POPE MANUFACTURING COMPANY 
479 Capitol Ave., Conn. 
Also makers of Pope-Hartford Automo- 
biles, Columbia, Rambier and Pope Bicycles 


SPECIAL 


manne CANOE GLUE 


BEST FILLER FOR CANVAS 
Any puncture or leak in boat or canoe can be 
repaired in 5 minutes. It is as valuable to a 
canoeist as a repair kit to a bicyclist or automobilist. 
It is a Johnnie-on-the-spot article that no boatman 


Jeffery’s 


for use in ten years as today. Friction top emergency 
ts. each; by mail, 30 cts. 

— Send for cirealars, At all Sporting Goods Houses 
L. W. Ferdinand & Co., 203 South St., Boston, Mass., U.S. A. 


The New Improved “ Easy” Iron. 
_ Quick, easy sales—big profits. New 
invention—women wild—agents get- 
ting rich. Brant, Mo., sold 3 doz. first 
_ week; Fitter, la., sold 24in 3days. Does 
: big ironing for two cents. Saves cost in 
short time. Guaranteed. Saves time—labor—strength 
—health. Write quick for special terms. 

FOOTE MFG. CO, B. 560 DAYTON, OHIO 


LET 


cs BE YOUR MANUFACTURER? 
mechanics. complete eauip- 
 martufacture 


metal specialties 
mechinery. Can and 
THE NAGEL~CHASE CO. 


152-168 E. Erie St., CHICAGO, ILL 


-cycle Motors in the 

World. Over 1000 Outfit ready to i 55 

responsible dealers. ALSO 
Guaranteed by a big responsible concern. Write 
for big catalo is and shows you all about 
these high © motors and how they are made. 

Mich. 


GRAY MOTOR CO., 638 Meter Bids. 


Knockabout Hat 


FOR SUMMER 
GENUINE FELT 


Light asa Panama. Weighs just an ounce. 
out harm. Shape it yoursel 


Folds and rolls with- 

to suit your own ideas, and change 

shape as often as you wish. Just what every man and young fellow 

needs. Lasts one or two seasons Gray, Brown, 

Black, Dark Blue. Al! sizes. Sent tpaid anywhere for 
MONEY REFUNDED IF NOT SATISFACTORY 


FUR FELT HAT CO., 124E. 25th St.. NEW YORK 


The above interview, clipped from the New Orleans 
Picayune, states facts. I sold Mr. Eakins the machine 
that made him the $1500.00. I have followed his career 
ever since he began business. What he has done you 
should be able to do. I'll show you and help you as I did 
Mr. Eakins. Write today for my free book, “How to 
Make Money in the Crispette Business,”” and more par- 
ticulars about Eakins. Success is beckoning to you. 
Answer the call. Write today. 


W. Z. LONG, 756 High Street, SPRINGFIELD, OH10 
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Smiling-Faced 
Employees 


The new “‘ Human Efficiency”’ factory is known by its generous 

provision of the two main needs of its occupants —light and fresh 
air. United Steel Sash, constituting the walls of the modern 
factory, supplies these in ample measure. In a United Sash factory 
the operatives work with vim and increase production; they lose 
less time by sickness; they work more accurately; scrap piles 
decrease in size; accidents are less frequent; danger from fire is 
minimized. In a United Sash factory the employees smile and 
so does their employer—and both with good reason. 


UNITED STEEL SASH 


has these exclusive features: Continuous I-beam members unweakened 
by cutting or punching; double circular contact around ventilators; 
continuous bearing section for glass ; simplified glazing; etc., etc. Made 
in all types and sizes. Let us tell you more about it. Write now for Sash book. 


TRUSSED CONCRETE STEEL COMPANY 


762 Trussed Concrete Bldg. DETROIT, MICHIGAN 
REINFORCING, HY-RIB AND LATH, STEEL SASH, ETC. 


FOR LESS THAN HALF— 


They are less ex- The cost of electric service, you 
pensive to buy, to can do your light work 
use,and to install. with one of our small gas 

or gasoline engines. 
They are as If you knew the 
amount of time, 
labor, and con- 
venience they 
a would save you, 
we know that 


conditions do 
not affect them. 


you would con- 
%-%-1H.P. fy sider it a very 
real expense to 


be without one 


Get one of them. 
for the wash Kindly send for 
machine Catalog A 


ELGIN WHEEL & ENGINE CO., ELGIN, ILL. 


AGENTS WANTED 


I want good agents in every county to sell a new, guar- 

anteed Automatic Razor Stropper. Sample furnished 

free. Exclusive territory. No deposit required. Complete 

information free. Write today. Make $40 to $80 a week. 
L. C. WORST, Pres. 

114 State Street FREMONT, OHIO 


Please Mention Popular Mechanics 


LEARN HOW A PATENT MAY 
BE MADE VALUABLE 


Send for This What You Should Know 


What To Invent 
FREE BOOK ) What NOT To Invent 
which tells you ( How To Sell Your Patent 
Copies of nearest Patents and report in every case without charge 


H.L. WOODWARD, Sth & 6 Sts., Washington, D.C. 


t 


184 POPULAR MECHANICS ADVERTISING SECTION 
\ 
ray 
— 


185 


minutes. 


rings. 


“GEE-SA ” and “MERRY-GO-ROUND,” All in One | 

Great enthusiasm greets this new invention. 

Children and grown-ups delighted. Affords healthful exercise and 
GREAT FUN FOR BOYS AND GIRLS OF ALL AGES 
is steel tubing and malleable 

ice, 2-seated, ea sis 00; 4-seated, $19 50 

THE PLAYGROUND APPARATUS CO., Dept. 10, TOLEDO, OHIO J 


Sets up anywhere in five 


iron. Action is enlivened by powerful coil 
ed. Absolutely no danger of pinching fingers or tearing clothes. 
Satisfaction guaranteed. ite tor iculars. 


You Save $4.15 


The shoe dealer’s profit 


Buy direct for $3 60 the same shoes for which your dealer 
charges $4.75. Our factory's output of 2000 pairs daily keeps 
down manufacturing cost; our method of selling direct gives 
you the dealer's sront. Fiat Shoes for Men are unusually long- 
wearing and stylish. Guality and perfect fit absolutely guar 
anteed or money refunded without question. 

HANDSOME CATALOG FREE — Get our big 
filustrated mioney-saving Catalog of latest 
style Fiat Shoes for Men. Save that $1.15 
—write for Catalog now. 


OOD-OSGOOD Co. 
Dept. A, 14 Kilby St, BOSTON. MASS 


EASILY EARN $10 A DAY 
No selling experience necessary. Just demon- 
strating what iron will do. Every Dousewife 
will buy. E-Z Sad Iron guly iron, combining heat 
Cus! akes 
its own heat—runs 4 1/2 hours without attention. 
re you live. 
ENTERPRISE TOOL & METAL WORKS 
Dept. 15, 126 S. Clinton St., Chicago 


[YOUR OPPORTUNITY 


uild an excellent income iest everest 
novelty you The FLINT SANITARY MOUTHPIECE Has been sok! whereve 


fills a great 
want ona "sells Instantly with very little 


any where on 
receipt of 25c. LINT SANITARY MOUTHPIECE CO., 3i India St., Boston, Mzss, 


DOG BLAMED FOR AUTO ACCIDENT-—In a 
rather unusual court action, which was heard by the 
Massachusetts Supreme Court recently, a dog was named 
as the “sole, direct and proximate’’ cause of injury to an 
automobile, according to the finding of the jury. It 
appeared that the owner of the car was driving on the 
right side of the road at about 15 miles per hour when 
the defendant’s large dog, weighing 135 Ib., struck a 
wheel of the vehicle as he was snapping at a tire, thus 
causing the automobile to skid. <A collision with a horse 
on the other side of the road resulted, the animal damag- 
ing the machine with - hoofs » he reared. 


The losses by fire in the aational forests in 1912 were 
lower than for many years, the aggregate number of 
acres burned over being 230,000, as compared with 
780,000 acres in 1911. 


> FREE If interested in Tool Grinders, 


send for our new booklet “A Sharp 
Edge in a Hurry.” If you enclose 4 cents for 


PIKE packing and mailing, we’ll include FREE a Pike India 


Vest Pocket Stone, also our famous book “ How to Sharpen."’ 


A PIKE MANUFACTURING CO., 100 Main St., PIKE, N.H. 


Throw Away Your Tire Pump 


Pension Your Inner Tubes 
and Give Your Back a Rest 


The Peerless Tire Fill is the only 
perfect substitute for air. Can be taken 
out and placed in new casing when old 
are worn out. 

To be as resilient as air. To be 25 per cent 
lighter than any other filler. To end all 
punctures blow outs and other tire annoy- 
ances Toeliminate the expensive trouble- 
some inner tube and to preserve the 
casings. To satisfy every user. Not to 
change under heat or water. Not to 
crumble, oxidize or rot. Not to flatten. 


Guaranteed to be a mint 
for live, energetic agents 
Splendid territory open for the right men. 
PEERLESS TIRE FILL 
215-217 W. Superior St., Chicago, Ill. 


~ 


Write today for our 


proposition. 


“BUFFALO” 
MARINE ENGINES 


If marine engine efficiency has any 
interest for you do not fail to get the 
1913 “ Buffalo Book.” 


It describes fully the “ Buffalo” 
line of four-cycle gasolene and kero- 
sene engines—3 to 150 h. p.—for 
work boats, speed boats, launches 
and cruisers. 


BUFFALO GASOLENE MOTOR CO. 
1293-1305 Niagara Street, BUFFALO, N. Y. 


THE ; MASTER SLIDE RULE, RULE, 


the only RULE IN THE Ww 
windows, e 


side measurements of doors and 
n be taken rapidly and accurately other 


AND ARC 


rule for outside measurements of walls and esting? 


nt! HANICS, BUILDERS 


MORGAN DOORS 


Every Morgan Door is guaranteed by the maker. Look 
for the name MORGAN stamped on the top rail. 


Write for our book, ‘* THE DOOR BEAUTIFUL’’ 


ARCHITECTS: Descriptive details 
of Morgan Doors may be found in 
“Sweet's Index,” pages 1004 and 1005, 


MORGAN SASH & DOOR COMPANY, Dept. C-2A, CHICAGO, U.S.A. 


See his page ad on page 186 — April Popular Mechanics 
KINGERY MFG. CO., 390 Pearl Street, CINCINNATI, O. 


AGENTS STEADY INCOME 


Wide Awake Men and Women. You can secure 
protected Territory to sell International 

Portable Lamps and Lighting Systems. 

Our Self-Heating Sad-Iron is positively 

the simplest and most practical Iron on 

the market. We challenge competition. 

Your mee. Territory is bein 

rapidly taken. If you want a pom | 

Steady income write to us Today. 


International & Specia 
River Street,” Dept. Chicago, iti 


Sto55h.p 3 kinds 1, 2. 3 and 4 Cylinder 


se Gasoline or 
Kerosene 
Your boat will provide exhil 
rass fittings i Pacts’ — our new 


Nom beck-fring “Dosbie 


ignition 106 
VIM MOTOR CO. "SANDUSKY 
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BOOKS-THAT-TELL-HOW-T0O-DO-THINGS 


| A uniform series printed on the best book paper and || 


durably bound in extracloth. Size 5x7 inches. 


Mission Furniture, How to Make Ii 


IN THREE VOLUMES 
PakT ONE—Plain directions with working drawings and illustra- 
tions for making 21 different designs. 96 pages. ART Two — 32 
additional designs treated in the same manner. 128 pages. PART 
THREE—36 excellent new plans entirely different from those in the 
other two books. 128 pages. Price of each volume, 50 cents. 


Artistic. Inexpensive. Easily made inthe home _|| 


Arts-Crafts Lamps, How to Make Them 


By J.D. ADAMS 
Explicit instructions for making 16 different beautiful lamps out 
of paper, cardboard and wood. A working drawing and illustration 
accompany each design. 96 pages. 


i| 18 beautiful designs which the amateur can easily make 


Lamps and Shades in Metal and Art Glass 


By JOHN D. ADAMS 
Four different kinds of construction, built up—soldered—etched 
and sawn shades are treated. The designs range from ordinary 
reading lamps to pretentious chandeliers. 128 pages. 


|| Covers every essential step in wood-working |] 


Wood-Working for Amateur Craftsmen 


By IRA S. GRIFFITH, A. B. 
Special chapters bring out every cut, joint and process, proper 
use and care of tools, working up of material, etc. 
125 illustrations. 128 pages. 


| A complete handbook for art metal workers } 


Metal Work and Etching 7 


Gives every detail for making a great variety of useful and orna- 
mental objects such as book ends, desk sets, jewelry, hinges, drawer 
pulls, paper knives, letter openers, match boxes, tie and pipe racks, 
pad corners, etc. 50 illustrations. 96 pages. 


ar 
T 
a 


|} The only book published on this interesting art 
Metal Spinning PROF. F. D. CRAWSHAW 


A practical working manual for those who desire to spin metal as 
an art recreation or to follow this work as a trade. 
33 illustrations, 80 pages. 


|| Authorities prociaim it one of the best books on the subject | 


Electroplating HENRY ©. REETZ 


A treatise which will not only enable the humblest beginner to 
make a start, but which gives pointers of value to even the most 
experienced electroplater. 62 illustrations. 112 pages. 


| Any boy can construct this at a trifling cost {| 


How to Make a Wireless Set 


By ARTHUR MOORE 
Explains in an understandable manner the construction of an out fit 
suitable for transmitting 4 or 5 miles. Fully illustrated. 96 pages. 


A wonderful stery || 


HEAT PROF. J. &. OGDEN 


An immensely interesting and instructive book pertaining to heat 
and its relation to modern mechanics. 50 illustrations. 128 pages 


ll One of the most remarkable non-technical books written 


The Kingdom of Dust PROF. Pa 4 OGDEN 


The author deals with this vast kingdom as: A Boundless Domain, 
‘the Friend of the Housewife, The Foe of the Workman, The 
Skeleton in the Closet, The Right Hand of Death, Earth's Winding 
Sheet, Beginning and Ending of All Things Earthly. 

40 illustrations. 128 pages. 


PRICE PER VOLUME, 50 CENTS POSTPAID 


49 WYUUINITY 


| 
-How To MAKE IT | How To Make | 
in 
| PopuLar Mechanics HANDBOOKS an the 
Wood <WoRKING METAL WORK 
|| AMATEUR CRAFTSMEN . — ETCHING | th 
| | 
| | of 
| —— 
| | 
| 
A REETZ | 
|| WIRELESS SET | | 
| 
| | | 
| — | 
THE KINGDOM | | MetakSainning 
OGDEN 
| 
Popular Mechanics Book Department, 318 W. Washington St., Chicago 


HE RAPID alone has brought the cost of Electric Washing down to Everybody's 
T reach. No need now to pay exorbitant prices to enjoy this wonderful labor-saving 

convenience. And the Rapid, on points of quality and service, is the leader of them 
Just investigate. Remember, it costs you nothing to try out the Rapid Electric 
Washer in your home. We send it to you, prepaid. Use it for four washings. Pile 
in your heaviest blankets — rugs even. Or entrust your daintiest laces. Snap on 
the power and the Rapid does in a few minutes what it would take you hours of 
weary rubbing to accomplish. It washes clothes snow-white —injures nothing. 


RAPID Electric Washer 


About Half Price—30O Days’ Free Trial = 


Try the Rapid entirely at our risk. Return it at our expense if you are not more than ‘ 
) ape No salesman follows you up. You decide for yourself strictly on the merits of 

machine. 

The Rapid is the only washer with one operating handle which controls both the 
washer and wringer. The only washer with all gears enclosed — so there is no danger 
of catching the fingers or clothes in the machinery. Write for Fa cts Today! 

Special Added Value 

The motor of the Rapid produces more power than required by the heaviest washings why it is possible for us to save you 


from $25 to $45 on the t 
and can be used for running sewing machine, ice cream freezer, meat chopper, buffer, etc. 


THE RAPID WASHING MACHINE COMPANY, 520 First National Bank Bldg., Chicago 


ne Wagon Bed 
Everything 


No lifting, tugging, 
straining. Nochang- 
ing of boxes or racks. 
Once on the cears, always 
there, ready for anything you 
want to haul. A great, new, 
modern invention — absolutely 
reliable and practical. Guaranteed —t 
for Five Years. It will last five times that if it makes good. 

long. Our guarantee means money back do not ask one penny down — 


if not satisfied ‘ we ship on 30 Days’ Free Trial. fees 
The MELROSE Convertible Wagon Box 


The only real new wagon idea of the century. Practical in every detail. iy 
Can be changed from a grain-tight box to hay rack, stock rack, corn bed, or for any of the hundred 
farm purposes; and any boy old enough to drive a team can make any change in less than a minute 
anywhere, without assistance or tools of any kind. There are no ratchets, springs, cogs or compli- 
cations. It is simplicity itself —absolute, practical perfection. 

The Melrose costs you but little more than a standard make of old-fashioned, single- purpose wagon box. It weighs 
less than an ordinary, cumbersome, single- ‘purpose hay rack, regardless of the fact that it is steel bound, stec! silled, 
braced and bolted throughout — absolutely indestructibl It is already in use on thousands of farms, and is endorsed 
by Government Agricultural Experiment Stations. Learn about it today. Learn how you can save money,time and labor, 
Remember — we will ship the “* Melrose * to you without one penny down. We prepay the freight. You may use it 
on your own wagon 39 days, and if you © L~ = it to be just what you 
want. werth your investigation. Agents Wanted 
Write for free catalogue and this great 30 days’ 
free trial offer at once. Put your name and 
address on a postal and mail it to us today. 


The American Wagon Co. 


100 Lincoln Ave. IXON, ILL. 


30 Days’ Free Trial 


on Your Farm 


We do not ask 
you to buy this 
bed and then try it; 
ut we want to rend 
it to you, freight pre- 
mid, and let you try 
fe and use it 30 days 
-then you can buy it 


Please Mention Popular Mechanics 
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BIG 


Yes: $125 to $175 Per Month to Start 


I know you would like to draw such a salary and more, and you 
. positively will earn this amount easy when you are a thorough 


Practical 
trained Draftsman and Designer 
* The constant demand for trained men always exceeds the supply. Many 


positions paying $75 to $100 per week remain open on account of the shortage 
of the proper men to fill them. Some weeks over 250 positions paying the 
5 highest salary in all parts of the country are open. Let me send you one of - 
my regular weekly lists of open positions. 


Drafting Work As Soon As You Enroll. 
Earn While Learning Yes, that’s exactly what I mean. 


S soon as you become my student you 
can begin earning a handsome income while learning at home. Send the free coupon to me 
today and I will tell you just exactly how you can begin. I mean just whatI say. This isa 
great extra special offer Iam making. You should write at once. Absolutely no obligations of 
any kind in sending the coupon. But you must write at once, I cannot make this offer broad- 
. ast to everyone. So I will take the names in the order that they are received. Get yours in early. 


Absolutely this Complete 


By sending the FREE COUPON on bottom of this 
page for my most liberal FREE OFFER for the $15.00 Drafts- 
man’s Working Outfit, and also for my special offer. 


Chief Draftsman Personally 


On practical Drafting room work UNTIL you are absolutely competent in every 
respect as a first class Draftsman and UNTIL you are placed in a permanent 
paying position at a salary paying at least $125 per month. This is a most excep- 
tional opportunity for just a limited few selected ambitious men, between the 
ages of 16 and 40, whom I will train personally and give individual Instruction 
as required in order to fill the constant demand 
for properly trained men in this line. 

I give EACH of my students my own PER- 

SONAL ATTENTION —therefore, I limit the I Guarantee 
number of my students and if you desire such To instruct you UNTIL com- 
wm ae an opportunity then get busy NOW and WRITE TO petent and placed in a perma- 

ATO 


M CE. Don’t wait until tomorrow, but do it nent paying positionat aregular 
TODAY. Youcan earn much more than I charge 
= pn age a for my spare time and personal training. antee to furnish you free the 
waite at once for my lete Draft ‘ kin 
raftsmanship,”’ also list of open 
‘ Chief Draftsman, ® positions and for the free ‘offer to be 
hae ’, Co you are learning at home. is offer is positively limited and in order 
‘s eee ye to benefit thereby you must act AT ONCE—not tomorrow but TODAY. 


ace Without any obligation on me whatsoever, please mail e 
al your book ‘“‘Successful Draftsmanship’’ and full partic- Address: 
eh ulars of your liberal ‘‘Personal Instruction’’ offer to a few stu- xX 

4 bli 


® piv. 110x CHICAGO, ILL. 
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Amoney-saver 
for every shop 
and tool user 


Over half a million tool users have proved how 
this grinder saves work and money. Prove it your- 
self by trying an outfit for 30 days free. Sharpen 
all your tools—see how it saves work—what a 
smooth keen edge it gives— how amazingly quick 
you can make the bluntest, rustiest tool as keen and 
bright as new. Watch how all your work speeds 
up, and how much easier your work goes because 
your tools are keen—see at what low cost the extra 
attachments, jig and rip saws, lathe, forge, drill, etc. 
give you a fine shop equipment. 


LUTHER SHOP 
TOOL GRINDER 


A Luther Shop Tool Grinder pays for itself over and over in the work,time 
and money it saves. Why should you stick to grindstones or emery wheels, 
when the artificial diamond, DIMO-GRIT wheels—on this grinder cut 
steel 25 times faster than grindstones, 10 times more efficiently than emery 
wheels? No water needed, no danger of drawing temper—will not glaze or 
wear lopsided, especially suited to steel, leaving the smoothest, keenest edge. 


DIMO-GRIT Wheels 


14 Different Attachments 


Ourrir 


giving DIMO-GRIT wheels 3000 revolutions 
per minute. Patent tool rests give proper 
bevel to twist drills, chisels, saws, etc. A 


DIMO-GRIT, the new artificial diamond 
sharpening substance, cuts steel asemery cuts 
soft copper. Dimo-Grit wheels make tools 
last longer and save time; make tool sharp- 
ening so easy that your tools are always in 
perfect edge, your general work easier, quicker, 
and increasing - production, which means 
money-making. Outwear any number of 
emery wheels— guaranteed 5 years. 

The Luther Shop Tool Grinder has rigid 
metal construction, enclosed shaft drive, dust- 
proof bearings, nothing to wear out—foot and 
engine power—runs easy as sewing machine, 


30 DAYS FREE TRIAL 


No money needed—no promises to make or papers to sign * 
Get the free book and pick out an outfit for free trial. 
days — make all your tools keen and bright— then return it at 


Luther Shop Tool Grinder outfit will equip 
you for years. It will save you work every 
day, pay for itself over and over every year 
in the time, work, tools and money it saves— 
and you can prove it—as half a million other 
tool users have proved it—by 30 days free 
trial in your own shop, on your own tools, 


Interesting 40-page FREE Book 


Get this free book and pick out the outfit you 
would like to try 30 days free. It illustrates and 
describes all Luther outfits, attachments, tool 
rests, etc., and gives valuable pointers on tool 
sharpening. Write for free book today. 


COUPON 


i LUTHER GRINDER MFG. CO. 
2009 Michigan St., Milwaukee, Wis. ™ 


Use it 30 


my expense, if you feel you can afford to do without it. Write for free 4 pm. A Tuther Tool Peay BP << 
book and select an outfit for 30 days free trial. Write today. select an outfit for 30 davs free trial sheuld 1 decide to do so. &@ 
This does not put me under any ob.igations. a 
LUTHER GRINDER MFG. CO. - 
2009 Michigan St. MILWAUKEE, WIS. @ a 


W. F. HALL TING COMPANY, CHICAGO 
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UATHE ann SAW 


Character 


This is no ordinary ‘‘drink-it-just-to-be-drinking- 
something’’ beverage. Coca-Cola has distinctive, 
individual qualities that you will recognize. Just to 
look at a glass of it tells the storv—bright, spark- 
ling, clear. 

Delightfully refreshing—completely thirst- 


quenching—absolutely wholesome. It’s worth 
repeating. 


Delicious—Refreshing 
Thirst-Quenching 


Demand the Genuine 
Refuse Substitutes. 


Send for our 


free Booklct. Whenever 


you see an 
Arrow think 
of Coca-Cola. 


THE COCA-COLA COMPANY, ATLANTA, 
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